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COMPLETE SPECIFICATION 
Acylaminodiols and method for preparing same 
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We, Stbrung Drug Inc.* a corporation 
organised under the laws of the State of 
Delaware, United States of America, of 1450 
Broadway, New York, State of New York, 
United States of America, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following statement : — 

This invention relates to new chemical com- 
pounds and the preparation thereof, said com- 
pounds being useful for therapeutic purposes 
and as intermediates for the production of 
other chemical compounds. 

More particularly, this invention relates to 
new compounds having the formula 



20 



25 



30 



i5 



CH-CH-CH 2 OH 



OH Y 



with the threo configuration where R is a 
hydrocarbon radical having 1—7 carbon 
atoms, Y is an aliphatic carboxylic acylamino 
radical, and X is S or SO s . The hydrocarbon 
radical R includes aliphatic, cyloaliphatic, 
aryi, and benzyl radicals having 1 — 7 carbon 
atoms, and represents, for example: branched 
and unbranched alkyi radicals, such as methyl, 
ethyl, n-propyl, n-butyi, isobutyi, n-heptyl, 
isoamyl; alkenyl radicals, such as allyl, meth- 
aflyi; cycloalkyl radicals, such as cyclohexyl, 
cyclopentyl; benzyl phenyl; and ortho-, meta-, 
and para-tolyl radicals. The acylamino radicals 
represented by Y include bom saturated and 
unsaturated aliphatic carboxylic acylamino 
radicals wherein the aliphatic carboxylic acyl 
group can be considered as being derived from 
an aliphatic carboxylic acid. Thus, for example, 
Y can be alkanoylamino, haloalkanoylamino, 
mtroalkanoyiamino or alkylmercaptoalkanoyl- 
amino. We particularly prefer acyclic lower 



aliphatic carboxylic acylamino radicasl con- 
taining 1 — 4 carbon atoms. This preferred 
group of acyl radicals includes, for example, 
acet^amino, dichloroacetylamino, dibromo- 
acetylamino, brc^oacetylamino, beta-chloro- 
propionylamino, difluoroacetylamino, alpha- 
cHoropropionylamino, trichloroacetylamino, 
nitroacetylamino 3 methylmerraptoacetylamino, 
memyls\ntcmykcetylamino, ethylrnercapto- 
acetylarnino, buiyrylamino, alpha - methyl* 
prornonylamino, alpha^lpha^- dichloropro- 
pionylamino, iodoacetylamino, cyanoacetyl- 
amino, memoxyacetylamino, acrylamino and 
alpha4iydroxypropionylamino. 

The following groups of compounds 
embraced by the generic formula hereinabove 
are illustrative of the products provided by 
the invention (in each case X in the formulae 
below is S or SOJ: 

2-Haloalkanoylaniino - l-(4-alkylmercapto- 
phenyl)-l^-propanediols and 2-Haloalkanoyl- 
amino - l-C4-afitflsulphonylphenyi) - 1,3-pro- 
panediols, having the formula 



Alkyt-X 



CH^-CH-CH 2 OH 
\H NH-C-(hatoalkyl) 
0 
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2 - Alkanoylamino - 1 - (4- alkylmercapto- 
phenyl>l,3-propanediols and 2-Haloalkanoyl- 
amino - 1 - (4-benzylsulfonylphenyl)-l,3-pro- 
panedicls, having die formula 

OH NH-C-atky* 



65 



2 - Haloalkanoylamino - 1 - (4 - alkenyl- 
mercaptophenyl) - 13 - propanediols and 2- 
Haloalkanoylamino - 1 - (4 - alkenylsulfonyl- 70 
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- ph^l)-l^-propanediols, having the formula 

Atkenyl-X -^~^-C// - CH - CH2OH 



OH m-C-(haloatkyt) 
0 



2-Haloalkanoylamino - l-(4-beazylmercapto- 
phenyl)-l,3-propanediols and 2-Haloalkanoyl- 
5 amino - 1 - (4-benzylsulfonylphenyl) - 1,3-pro- 
panediols, having the formula 

f~ CH- CH-CH^OH 

OH NH~Z-(t>*lo*!kyl) 



2-Nitroalkanoylamino - 1- (4-alkylmercapto^ 
phenyl)-l^prppanedibls and 2-Nitroalkanoyl- 
10 amino-1 -X^ajkylsulfonylphenyiyi^-propane- 
Hiols, having the- formula 

• Alkyt-X^ J-CH-CH-CHzOH 

' - QH^NH-C-(nitroatkyl)' 

•• o • 

2-Alkyimeraptoalkanoylamino-l - (4-alkyl- 
mercaptophehyl) - 1,3-propanediols, and 2- 
15 Alkyln^captoallonoylamino - 1 - (4 - alkyl- 
sulfonyiphenyl^l^propanediols, having the 
formula 



Alkyl-X^ 



CH-CH-CH 2 OH 
OH NH-C-(atkylmercaptodlkyt) 
.0 



2-Haloalkanoylamino" - 1^4-phenylmercapto- 
20 phenyl>l,3-propanedwls and 2-Haloalkanoyl- 
amino - l<4-^henylsulfonylphenyl) - 1,3-pro- 
panediols, having uie formula 



CH-CH-CH2CH 
OH^ NH-C-(h*toa!kyt) 

: o 



2-Nitroalkanoylamiho - 1 - (4 cycloalkyl- 
25 mercaptophenyL) -1,3- propanediols' and 2- 
Nirroalkanoylamino-- 1 - (4-cydoalkylsulfonyl- 
phenyl)-l,3-propanediols, having the formula 

C^toatkyt-X-^\cH-CH^CH 2 OH 

In our copending application No. 27387/54 



(Serial No. 746,015) there is described and 
claimed a process for preparing acylamino 
phenone compounds which comprises 
hydroxymethylating a compound of the 
formula II herein to produce a compound of 
the formula HI herein where X is S. 

In our copending application No. 27388/54 
(Serial No. 746,016) there is described and 
claimed a process for preparing threo amino 
diol compounds of the formula I herein in 
which Y is NH* which comprises deacylating 
a threo compound of the formula 



*-x-CXch 

— 7 Off 



CH-CH-CH s OH 



in which Y is an aliphatic carboxylic acylamino 
radical 

The 2-aliphatic carboxylic adyamino-l-<4- 
hydrocarbonylmercaptophenyl) - ^-propane- 
diols and 2-aliphatic carboxylic acyianiino-l- 
(4 - hydrocarbonylsulfonylphenyl) - 13-pro- 
panediols of the invention are useful as anti- 
biotic agents, being particularly valuable . as 
antimicrobial agents. For example, they exhibit 
bactericidal and bacteriostatic action against 
gram-negative and gram-positive bacteria and 
rickettsial organisms. The new compounds are 
also'useful as intermediates for the preparation 
of other valuable organic substances. Thus, 
for exampley they can be hydrolyzed by hot 
strong mineral acids to.produce the corres- 
ponding 2-amino^l^4-hyiocarbonylmercap 
phenylH,3-pt©panem\>k and 2-amirio-l-(4- 
hydrocarbonylsulfonylphenyl) - 13 -propane- 
diols. Moreover the 2-^mino - l-(4-hydro- 
carbonylmercaptophenyiyi^-propanediols are 
utilizable as intermediates in the production of 
the 2 -amino - 1 - (^hydrocarbonylsulf onyl- 
phenyi)43-propanediols as hereinafter set 
f ortk 

In accordance with the invention, the new 
2-aliphatic carboxylic ^cylaniinp - ln[4-hydro- 
carbonylmeraptophenyl-Kl,3-propanediols are 
obtained by. the following process. An alpha- 
(aliphatic carboxylic acylamino) - 4 - hydro- 
carbonlymercaptoacetophenone (II) is treated 
with formaldehyde in the. presence of sodium 
• bicarbonate or equivalent alkaline condensa- 
tion catalyst, thereby producing an alpha- 
(aliphatic carboxylic acylaniino)-beta-hydroxy- 
4-hy^dbxwaii)onyhnercaptopropiophenone (HI); 
and the propiophenone. derivative (HI) thus 
obtained is reduced by treatment with an 
oxklizable aluminium alkoxide connuning not 
mote than four carbon atonis in^eaeh_^alkyl 
group, thereby yielding the deWed^attpnatic 
carboxylic acylamino).- 1 - (44iydrocarbonyl- 
mercapto^hetf^- 1,3-propanediol (la). The 
reactions invdved in our process are represen- 
ted by the following equations: 
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yc-o/2-r , HCHQ 
II • afkalinc 

0 nrtf*r/fn Hn 




m 



/^s-/ \-ch-ch - c^?o/y 

' oh y ■ 
I* 

. In the initial, or hydroxymethylation, step 
of our process, formaldehyde in the form of a 
gas, aqueous or alcoholic solution or para- 

5 formaldehyde is interacted with the acylamino- 
phenone (II). This reaction is most con- 
veniently carried out at 20 — 50° C, but tem- 
peratures considerably above and below this 
temperature range, for example in the range 

10 0— 70 s C., also afford satisfactory results. The 
amount of catalyst employed is not critical, but 
for best results we prefer to employ the small- 
est amount of catalyst sufficient to brine about 
a reasonably rapid reaction. In general, about 

15 0.01— 0.10 mole of the catalyst is sufficient to 
afford satisfactory results. 

The latter, or reduction, step of our process 
can be carried out by treating the propio- 
phenone derivative (HI) obtained by the 

20 hydroxymethyiation step with an oxidizable 
aluminium alkoxide containing not more than 
four carbon, atoms in each alkyl group. This 
reduction step is carried out in an organic 
solvent which advantageously is a secondary 

25 alkanol containing not more than four carbon 
atoms. For purposes of convenience, we prefer 
to employ an alkanol corresponding to the 
alkoxide. The reduction can be carried out by 
heating the reaction mixture at 20 — 100* C. 

30 for several hours or until the reaction is com- 
: pleted. When an alkanol solvent is employed, 
we generally boil the reaction mixture while 
providing for slow distillation of the carbonyl 
compound, i.e. aldehyde or ketone, which is 

35 formed by oxidation of the alkanol while the 
propiophenone derivative (HI) is simul- 
taneously reduced. We generally prefer to 
employ as the reducing agent aluminium iso- 
propoxide in isopropanol or aluminium sec.- 

40 butoxide in sec.-butanoL While as little as one 
equivalent of the alkoxide can be employed in 
the reduction, we generally prefer to employ 
about 1.5—2.0 eqmvalents of the aluminium 
alkoxide per equivalent of the propiophenone 

45 derivative (HI) in order to assure optimum 
yields of the reduction product (la). 

The alpha-(aliphatic carboxylic acykmino)- 
4 - hydrocarbc^ylmercaptoacetophenones (II) 
employed as starting materials in our process 

50 are readily obtained, for example, by treating 
the appropriate alpha-ammo-wydrocarbonyl- 
mercaptoacetophenones (IV) in conventional 
fashion with* an aliphatic carboxylic acylating 
agent such as an acyl halide or anhydride. The 

55 acylation can be carried out, for example, by 



heating the acylating agent and the amine (IV) 
in an anhydrous organic solvent or in an alka- 
line aqueous solution. The temperature of the 
reaction can be varied within rather wide 
limits, but a range of 0—100° C. is generally 60 
satisfactory. 

The alpha-amino - 4 - (hydrocarbonylmer- 
capto)acetophenones (IV) are themselves con- 
veniendy prepared from hydrocarbonyl phenyl 
sulfides in accordance with the following 65 
sequence of reactions: 



o ■ 



AICI3 



Frfedel -Crafts 
reaction 



R-S 



CH3 



C-CH2-NH? 



atnmatiOfi 



bromination 



The new 2-aliphatic carboxylic acylamino- 
1 - (4^ydrocarbonylsulf onylphenyl) - 1,3-pro- 
panediols of the invention can in general be 70 
obtained by oxidizing a 2-aHphatic carboxylic 
acylamino - 1 - (4 - hydrocarbonylmercaptor 
phenyl)-l a 3-propanediol by treating it with a 
per-compoimd under acidic conditions. The 
reaction involved in this process is represented 75 
by the following equation: 



g-s-f \cH~ai-CH2OH Co] 

\=J J, pcr-coopound 
la 




The term " per-compound " as employed with 
reference to this aspect of the invention desig- 
nates hydrogen peroxide or a substance derived 80 
therefrom which contains at least two oxygen 
atoms linked together, Le. a peroxy linkage, in 
accordance with the definition set forth in Per- 
Acids and Their Salts, by T. S. Price, p. I ff.;, 
Longmans-Green (1912). Per-compounds suit- 85 
able for use in obtaining the compounds of the 
invention include, for example, Caro's add 
(H 2 S0 5 ), ammonium persulfate [(NH^SaO,], 
potassium persulfate, hydrogen peroxide, per- 
acetic acid, perbenzoic acid, perphthalic acid, 90 
sodium perborate and sodium percarbonate. 
Generally, it is preferable to employ as the 
oxidizing agent an organic peracw, such as 
peracetic add or ^benzoic add. Advan- 
tageously the oxidation is carried out in the 9.J 
presence of an organic solvent which is inert 
to the per-compound employed as the oxidant. 
The oxidation usually proceeds most satis- 
factorily at temperatures in the range 10^ 
100° C, depending on the choice of oxidant, 1,00 
but for optimum yields, it is preferable, when ;> ~ 
using an organic per-acid, not to allow the 
reaction temperature to rise above about 65 Q 
C. 

The 2-(aliphatic carboxylic acylamino>l-(4- 105 
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hydrbcarbohylmercapto- (or sulfohyi) phenyl)- 
1,3-propanediols (I) of . our invention are 
readily deacylated by treatment with hot 
mineral acids to yield the corresponding tree 
5 amities (TV-a), having the formula 

J n-x-<f \ch-ch-ch20h 

.... . 2T-a 

These novel amines (IVa) are readily acylated 
to yield acylamino derivatives and if desired 
can be readily reconverted to the aliphatic 

10 carboxylic acylamino derivatives (p. The 
amines (IV a) react with organic and inorganic 
acids to form salts. When compounds of our 
invention wherein the acykmino group -is 
other, than acetylamino are desired, it is gener- 

15 ally advantageous to prepare them by acylating 
the appropriate 2-arnino-l - (44iydrocarbonyl- 
meraptophenyl)-l,3-propanediol which has 
been obtained by hydrolysis of the correspond- 
ing 2 - acetylamino - 1 - (4*hydrocarbonyl- 

20 mei^ptophenyl)-l^propanediol. It will be 
appreciated that this acylation of the amino- 
dlol should be carried put. under conditions 
which avoid- the undesrred acylation _ of the 
hydroxy! groups. Thus, the acylation should 

25 be carried out at temperatures below abour 15 ' 0 
C. when an acid anhydride or acyl halide is- 
employed as the acylating agent. When it is 
desired to dichloroacetylate the amides (IVa), 
it has been found convenient to employ as the 

30 dichloroacetylating agent an alkyl dichloro- 
acetate, such as methyl dichbroacetate or 
ethyl dichloroacetate. Alternatively, the 
ttichloroacetylating agent can be formed . in 
sifu. Thus, the amines (IVa) are treated with 

35 chloral cyanohydrin or, equivalently, with 
a chloral cyanohydrm-prcduring reaction mix- 
ture of. chloral hydrate and an alkali metal 
cyanide, Jn the presence of an acid-binding 
agent* The acid-binding agent can be an in- 

40 organic base such as calcium carbonate, sodium 
carbonate, or .magnesium oxide, or can be a 
tertiary Organic amine such as trethylamine, 
pyridine,. or butyldiethylarnine. When chloral 
cyanohydrin itself is employed in the acejyla- 

45 tion, the -reaction is preferably conducted at 
10^-20° C; on the other hand, when a re- 
action mixture of chloral or chloral hydrate 
and an alkali metal cyanide is employed, it is 
preferable to conduct the reaction at a same- 

50 what higher temperature, for example at 
5QL^-100°"C The following is illustrative of 
this modification of our process. Although, for 
example, good yields of 2-m # chloroacetylamino- 
1" - (4 - methylmercaptophenyiyi^-propanediol 

55 arfcaSorded by the route whereby alpha^aminc*r 
4^iiemylmercaptoacetophenone is dichloro- 
aeetylated, the acylation product is hydroxy- 
methylated, and the hydroxymethylation pro- 
duct is reduced, , it is economically^ advan- 



tageous to dichloroacetylate 2-amino-l-(4- 60 
methyknercaptophenyl) - 1,3-propanediol pre- 
pared by deacylation of 2-acetylamino-l-(4- 
memylrnercapfophenyl)-l^-propanedioL 

It will be appreciated that in preparing the 
2-(aIiphatic carboxylic acylarnino)-l-(4-hydro- 65 
carbonylmercaptophenyl) - 1,3 - propanediols 
(la) of our invention using racemic or optically 
inactive mtermediates, the final products will 
of course be obtained in a racemic or optically 
inactive form. When it is desired to obtain the 70 
optically active forms of the acylaminodiols 
(la) of our invention, we have found that it 
is generally most convenient to : acylate the 
appropriate optically active 2-arnino-l-(4- 
hydKKarbonylrnercaptophenyl) - 1,3-propane- 75 
diol (derived' by resolution of the racemic 
aminodiol) by treatment with an aliphatic carb- 
oxylic acyl chloride, anhydride, or alkyl ester 
as set forth hereinabove and illustrated in the 
following examples. 80 

It will also be appreciated that , when a 
racemic or optically inactive form of the 2- 
(ahphatic carboxyfic acylanimo)-l-(4-hydro- 
carbonylnlercaptophenyl)-l^-propanediQl (la) 
is employed as the starting material in the 85 
oxidation process, there will of course be ob- 
tained a racemic form of the 2-(aliphatic carb- 
oxylic ac]^arhmo)-l-(4-hydr6cartonylsulfony^ 
phenyl)-l^propanedipl (lb). On the other 
hand, when an optically active form of the 90 
startin|pHa~teriaI (la) is employed in the pro- 
cess, theproduct (lb) will likewise be optically 
active: The optically active forms of the start- 
ing material (la) are readily obtained as 
follows: A racemic form of the compound 95 
(la) is deacylated by treatment with a hot 
mineral acid to yield a ' racemic form of 2- 
amino - 1 - (4-hydrocarbonylmercaptophehyl> 
l 5 3-propanediol which is resolved through use 
of an optically active organic acid. The 100 
optically active forms of the amines thus 
obtained are then' treated with an aliphatic 
carbftxyrfc acylating agent to yield the desired 
optically active forms of the compound (Jg). 
- The invention is illustrated by the following 105 
examples without,, however; Being limited 
thereto. _ 

' " 1 " Example 1. 
a. aljpha^a&uno^methylmercaftoaceto- 

phenone hydrochloride. 110 

110 "g. at* thiophenol was added with stirring 
to a mixture of 90 roL of 35% aqueous sodium 
hydroxide solution and 400 ml. of water in a 
2-liter, 3-neck flask. To the resulting mixture, 
there was added 139 g. of dimethyl sulfate 115 
from a dropping funnel at such a rate that 
the temperature of the reaction mixture did 
not* rise above: 60 rf C. while applying external 
ice cooling to the reaction vessel. The addition 
of the dimethyl sulfate required about five to 120 
ten 'minutes. After the "addition of dimethyl 
sulfate was completed, stirring of the reaction 
mixture was continued for "about one hour, 
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and then the mixture was cooled. The thio- 
anisole which separate4 f torn the mixture was 
dissolved in about 400 ml. of chloroform. The 
chloroform solution was separated, , washed 

5 with 100 ml. of dilute aqueous sodium 
hydroxide solution, and dried over anhydrous 
calcium sulfate. (In other experiments, isola- 
tion of the product from the chloroform solu- 
tion resulted in recovery of thioanisole in a 

10 yield of 9fr— 95% of the theoretical based on 
the quantity of thiophenol employed). ; 

The chloroform solution of thioanisole was 
filtered free from the calcium sulfate directly 
into a 2-liter, 3-neck flask fitted with a stirrer, 

I j thermometer, dropping funnel, and oudet tube 
(for escape of hydrogen chloride gas) protected 
by a drying tube. Sufficient anhydrous chloro- 
form was added to the filtrate to bring the 
volume up to about 800 mL and the solution 

10 was cooled by means of an ice-methanol bath. 
165 g. of aluminium chloride was then added 
rapidly to the chloroform solution, while 
keeping the temperature of the solution below 
10° C 106 g. of acetyl chloride was added 

£5 to the solution by means of a dropping funnel 
while still mamtaining the temperature of the 
reaction mixture below 10° C As the addition 
of the acetyl chloride proceeded, a yellow 
solid gradually separated from the mixture. 

30 (In some instances, it was found desirable to 
add an additional quantity of dry chloroform 
to the reaction mixture in order to facilitate 
stirring). When the addition of the acetyl 
chloride was completed, the cooling bath was 

35 removed and die reaction mixture was allowed 
to warm to 20° C while continuing vigorous 
stirring. The thick reaction mixture was then 
decomposed by pouring it into a liter of ice 
and water con taining 30 — 50 mL of cpncen- 

40 trated hydrochloric acid with vigorous , stirring 
to ensure complete decomposition of the com- 
plex. The chloroform layer, which contained 
4-methylmeTcaptoacetophenone, having die 
formula 




was separated and employed directly hi the 
subsequent step. (In other experiments, by 
evaporation of the chloroform solution there 
was obtained in 96—98% yield 4-methyl- 
50 mercaptoacetophenone in a high degree of 
purity). 

The chloroform solution of ^ 4-methyl- 
mercaptoacetophenone was placed in a 3-liter, 
3-neck flask fitted with a stirrer, a dropping 

55 funnel, and an outlet tube for escape of 
hydrogen bromide gas. The volume of the 
chloroform solution was brought up to about 
1600 mL by the addition of chloroform. About 
40 g. of bromine was added to the solution and 

60 the mixture was allowed to stand until die 



reaction was initiated, as evidenced by evolu- 
tion of hydrogen bromide. Stirring of the 
mixture was then, begun and a further quantity 
of 120 g. of bromine was added during a 
period of three to five minutes. The reaction 65 
mixture was then placed under reduced pres- 
sure by application of a water aspirator in 
order to remove the major portion of the 
hydrogen bromide. The temperature of the 
solution, which contained alpha-bromo-4- 70 
methylmercaptoacetophenone, having the 
formula 

gradually fell, due to evaporation, to about 
10 — 15° C. (A sample of this bromo ketone, 75 
isolated in another experiment, was obtained 
in the form of small white leaflets, which 
melted at 65.5 — 66.5° C, after recrystalliza- 
tion from methanol). 

To the cold chloroform solution of alpha- 80 
bromo-mercaptoacetophenone, there was added 
140 g. of hexamethylenetetramine. The tem- 
perature of the mixture rose gradually to 
about 30 — 35° C, and a white solid separated 
from the mixture. The mixture was stirred 85 
for about two hours and then the solid was 
collected on a filter and washed with chloro- 
form. The product thus obtained consisted of 
alpha. - bromo^methylme^captoacetc^hehone- 
hexamethylenetetramine adduct, having the 90 
formula 



CH^S-P K-C^ - Br . [CH2}gN 4 



and melting at approximately 140° C. with 
decomposition. 

The alpha-bromo - 4-memylrnercaptoaceto- 95 
phenonehexamethylenetetramine adduct ob- 
tained in the preceding step was placed in a 
3-liter flask with 750 mL of ethanol and 375 
mL of concentrated hydrochloric acid. As the 
mixture was stirred, producing a slurry, the 100 
solid gradually went into solution. The re- 
action product subsequently began to separate 
from the solution. The reaction mixture was 
then cooled to 10° C, filtered, and the filter 
cake was washed with 100 mL of cold ethanol. 105 
The damp filter cake was then slurried for a. 
few minutes at 40—50° C. with 600 mL of 
water containing 25 ml. of concentrated 
hydrochloric add. After cooling the slurry to 
5—10° C, the white solid was collected on 110 
a filter, washed with 100 ml. of water contain- 
ing 5 mL of concentrated hydrochloric acid, 
and dried. There was thus obtained 135 — 141 
g. of alpha - amino - 4 - methylmercaptoaceto- 
phenone hydrochloride, having the formula 115 
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CH 3 -S 
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A sample of this product when recrystallized 
from water formed large white leaflets which 
melted at 234.5—235° C..(dec,). 

5 B. ALPHA-ACETYLAMINO-4-METHYLMERCAPO'O- 
ACETOPHENONE. 

A slurry of 11 g. of alpha-ammo^methyl-, 
mercaptoacetqphenone hydrochloride in : 50 ml. 
o^ water containing 100 g. of ice was stirred 

10 vigorously and to the slurry were added in 
one portion 10 mL of acetic anhydride followed 
by a solution of 14.5 g. of sodium acetate tri- 
hydrate in 60 ml. of water. The temperature 
of the reaction mixture, which did not rise 

15 during addition of the acetic anhydride, and 
sodium acetate, was allowed to rise to room 
temperature (about 25° C.) and stirring was 
continued for jan additional two hours. Suffi- 
cient concentrated hydrochloric acid was then 

20 added , to. make the reaction mixture acid to 
Congo Red paper (to dissolve any unreacted 
aminofeetoneX aod the white solid in the mix- 
ture was then collected on a filter. This solid 
was washed with 30 mL of water and dried. 

25 There was thus obtained 10 g. of alpha-acetyl- 
ammo^methylmercaptpacetophenone, having 
the.formula 



Ox 



^-CH-CtpOH 



This product was purified by recrystallization 
from ethyl acetate to yield vehite fluffy needles- 
which melted at 125.6—127.8° C. 

D. 2-ACETYL AMINO- l-(4-METHYLMERCAPTO- 55 
• . PHENYL)-l,3-PROPANEDIOL. 

A mixture of 5 g. of alpha-acetylarnino- 
beta - hydroxy - 4 - methylmercaptopropio- 
phenone, 20 g. of aluminium isopropdxide, 
and 120 ml. of isopropanol wasy slowly 60 
distilled through a fifteen-inch, column 
until the distillate gave no test for acetone. 
This distillation required about seven hours. 
The excess isopropanol was then distilled 
from tiie reaction mixture and the residue was 65 
heated for thirty rninutes from a solution of. 
10 g. of sodium chloride in 100 mL of water. 
The resulting -suspension was filtered while 
hot aid the iunnmunr hydroxide residue thus 
collected was- washed several Hm^ with ether. 70 
From the filtrate there separated a white solid 
in the form of tiny leaflets. This solid was- 
collected on a Alter and washed with 15 ml. 
of ether. There was thus obtained 1.5 g. of 
2-acetylamino - 1 - (4-methylmercaptophenyl)- 75 
1,3-propanedioJ, having the formula . 



ch 3 ~s- 



Ch^oh 

OH NH-C-CH 3 

o 



which melted at 133.2 — 134.6° C after re- 
30 crystallization from acetone in the form of 
broad white needles. 

C AI^HA-ACETYI^MINO-BETA-HYDHOXY-4^ 
. METHYLMERCAPTOPROPIOPHENONE. 

A mixture of 15 g. of alpha-acetylamino-4- 

35 methylmercaptoacetophenone, 70 mL of 
ethanol, 25 mL of water, 10 mL of formalin 
(37% aqueous solution of formaldehyde), and 
a solution of 03 g. of sodium bicarbonate in 
10 ml. of water was stirred" at 35° C. for two 

40 hours.. The original thick slurry gradually 
thinned out and after about ten minutes the 
reaction mixture was "a" pale yellow solution. 
At the end : of the two-hour period, the solu- 
tion was refrigerated for about ten hours. The 

45 crystalline* solid which separated from the 
cooled solution was collected on a filter and 
washed with 20 mL of water. There was thus • 
obfcuned. .10.5 g. of alpha-acetylammo-beta- 
hydroxy - 4 - methylmercaptopropiophenone, 

50 having the formula . - 



which melted at 167—168* C/Recrystalliza- 
tion from water and then nitxoethane raised the 
melting point to 172.1—173.5° C \ , 80 

E. 2-ACTTYXAMmO r 1^4-METOTI^t^FONyL- . 
imMYt>13-PROPANEDIOI.. 

"~i.95" g. of a "2-acetylarnin(vl-(4-inethyl- 
mercaptophenyl)-l,3-pr<^ahediol was slurried 
in 20 ml. of acetone and to the slurry, was 85 
added dropwise 4.5 ml of 40% peracetic add. 
(The^term u 40% peracetic acid " is employed 
in this and the succeeding examples to desig- 
nate a commercial preparation of peracetic acid 
consisti ng of an aqueous solution containing 90 
^proximately. 40% peracetic acid, 5% of 
hydrogen peroxide, 39% of acetic acid, and 
y%- of sulfuric acid, the percentages being by 
height). The temperature of the reaction mix- 
ture was. maintained at 46° C. or below by ice- 95 
cooling of the reaction vesseL After the addition 
of .the. peracetic add was completed, stirring 
of the reaction mixture was continued for two 
hourSj. after which time the mixture was cooled : 
to 5° C. The. white solid, which separated was . 100 
collected on a. filter and washed with'two 5 mL 
portions . of^cold acetone. This .product was . - 
reciystallizedfrom^ yield 1.02. g. ; 

of 2 - acetyIamino-i^4^methyls^ • 
1,3-preppsedM . in .the. form of white leaflets / 105 



7 



which melted at 172.7 — 173.7° C, and having 
the formula: 



CH 3 -SOq -4 yai-CH-CH 3 OH 
OH NH-C-CH3 



Example 2. 

5 A. 2-amino-1-(4-methylmercaptopkenyl)- 

1,3-PROPANEDIOL. 

A mixture of 50 parts by weight of racemic 
2-acetylamino - 1 - (4-methylmercaptophenyl)- 
1,3-propanediol obtained as described above 

10 in Example 1, 100 parts by weight of concen- 
trated hydrochloric acid, and 500 parts by 
weight of water was wanned on a steam bath 
for thirty minutes. The resulting solution was 
cooled to about 40° C. and was then made 

15 strongly alkaline by addition of 351% aqueous 
sodium hydroxide solution. The alkaline solu- 
tion was then refrigerated. The white solid 
which separated from the cooled solution was 
collected on a filter. There was thus obtained 

20 27 parts by weight of 2-amino-l-(4-methyl- .. 
mercaptophenyl) - 1,3-propanediol, having the 
formula 

cH 3 ^-f~\cH-CH-<**0H ' 

OH NH 2 

This product melted at 130.7—131.9° C. after 

25 recrystalHzation from methanol. 

A solution of 17.5 g. of the 2-*mino-l-(4- 
methylmercaptophenyi) - 1,3 - propanediol 
described above, which of course was a racemic 
or optically inactive form of the compound, in 

30 100 ml of methanol and a solution of 13 g. of 
d-tartaric acid in 100 ml of methanol were 
mixed and the mixture was allowed to stand at 
15—20° C. for about six hours. The solid 
which had separated from the solution during 

35 this period was then collected on a filter, the 
methanolic nitrate being retained for treatment 
as described below. There was thus obtained 
18 g. of solid which melted at 190—196° C. 
This solid was suspended in 150 ml of water 

40 and sufficient dilute hydrochloric acid was 
added to effect solution of the solid. To the - 
solution thus obtained there was added 50 ml 
of 35% aqueous sodium hydroxide solution 
which caused the separation of 11.7 g. of yel- 

45 lowish solid from solution. This solid melted 
at 127—1*35° C. Two ^crystallizations of this 
product from methanol yielded 1.5 g. of coarse 
white needles which melted at 152—153° C. 
This product was a levo-rotary form of 2- 

50 amino-1 - (4-methylmercaptophenyl) - ^-pro- 
panediol having [«y 5 = - 21 (11% solution in 
93% ethanol). 

life methanolic filtrate retained above was 
distilled on. the steam bath to remove the 

55 methanol. The residue thus obtained was cKs- * 



solved in 50 mL of water and the resulting 
solution was treated with 15 mL of 351% 
caustic solution. This caused the separation of 
3.0 g. of white solid which melted at 141 — 
150° C; This product was recrystallized twice 60 
from methanol, thus yielding 1.0 g. of white 
crystals consisting of a dextro-rotary form of 
2-amino - 1 - (4-methylmercaptophenyl) - 1,3- 
propanediol which melted at 152 — 153° C and 
had [ay*=' + 21° (1% solution in 95% 65 
ethanol). 

The racemic amine was also resolved in the 
following manner: 33.0 g. of racemic 2-amino; 

1- (4-memylmercaptophenyl) - 1,3-propahediol" 
and 34.6 g. of d-N-benzoylthreonine (m.p." 70 
149 — 151* C; obtained by benzoylation of d- 
threonine) were dissolved in 500 mL of meth- 
anol by vanning. Crystallization was initiated 

by cooling the solution to 25° C and scratch- 
ing the inner walls of the container. The solu- 75 
don was refrigerated at 5° C for about ten 
hours and then the crystals which had separa- 
ted from solution were collected on a filter, the 
filtrate (A) being retained for recovery of the 
dextro-rotary amine as described below. The 80 
solid on the filter was washed with a few mL 
of cold methanol and dried at 70° C There 
was thus obtained 31.3 g. of levo-rotary-2- 
amino-1- (4-methylmercaptophenyl) - 1,3-pro- 
panediol <f-N - benzoylthreonine salt which 85 
melted at 184—186° C. This crop of salt was . 
dissolved in 100 mL of water containing 6.2. 
mL of concentrated hydrochloric acid and the 
solution was then made alkaline by addition of " 
13 mL of 351% aqueous sodium hydroxide 90 
solution. 20 g. of sodium chloride was dissolved 
in this solution which was then cooled to 5° C. 
A heavy crop of crystals separated from the 
solution and this solid was collected on a filter, 
washed with a little saturated aqueous sodium 95 
chloride solution and dried at 70° Q- .There 
was thus obtained 15.0 g. of crude levo-rotary 

2- amino-l - (4-memylmercaptophenyl) - 1,3- 
propanediol which melted at 147—150° G 
This product was recrystallized from 150 ml. 100 
of methanol to yield 11.9 g. of the pure levo- 
rotary amine which melted at 151—153° C. 

By concentrating the mother liquor, 3.0 g. of 
solid consisting largely of the . racemic amine/ 
was recovered. " '/ 105 

The filtrate (A) retained as indicated above ' 
was. evaporated at reduced pressure. The resi- 
due .thus obtained was dissolved in 100 mL of 
water containing 62 mL of concentrated hydro- 
chloric acid and the. solution was made alkaline 1 10 
by addition of 13 mL of 35% aqueous sodium 
hydroxide solution. 20 "g. of sodium chloride 
was dissolved in this solution which was then 
cooled to 5° C. The heavy crop of crystalHne 
solid which separated from the solution was 115 
collected on a filter, washed with a few mL of 
saturated aqueous sodium chloride solution 
and dried, at 70° C. There was thus obtained 
13.'5 g. of crude dextro-rotary 2-ammo-l-<4-. " 
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methylmercaptopheayl)-1^3-propanediol. This 
product was recrystallized from methanol to 
yield 8.5 g. of the pure dextro-rotary amine 
which melted at 151—153° C By concentrat- 
5 ing the mother liquor, 5.0 g. of solid consisting 
largely of the racemic amine was recovered 

B. 2-DICHLOROACETYX AMINO - 1 - (4-METHYL- 
MERCAPTOPHBNYL>13-PR0PANEDI0L, 

A mixture of 1.1* g. of levo-rotary 2-amino- 
10 l<4-methylmercaptophenyl) - 1,3-propanediol, 
obtained as described above in part A, and 1.6 
ml of ethyl dichloroacetate was heated on a 
steam bath for three hours. The resulting 
viscous yellow oil was dissolved in 25 ml. of 
15 ethylene chloride and filtered hot with char- 
coal, and the nitrate was allowed to cool to 
about 25° C From the filtrate there separated 
0.92 g. of tiny white leaflets which were col- 
lected on a filter: ReoTStallization of this pro- 
20 duct, which was a dextro-rotary form of 2-di- 
chloroacetylamino - 1. - (4 - methylmercapto- 
phenyl>l,3-propanedUbl, having the formula . 



CH 3 



\=/ OH NH-<fCHCJ S 
O 



from nitroethane yielded the pure product, 

25 which melted at 111.6—112.6° C. and had 
[*] D 2a =:+ 12° (1|% solution in 95% ethanol). 

In similar fashion, the dextro-rotary 2- 
amino^l-(4-methylmercaptophenyl) - 1,3 - pro- 
panediol was acylated with ethyl dichloro- 

30 acetate to yield a levo-rotary form of 2-di- 
cmoroacetylarnino - 1 - (4 - methylmercapto- 
phenyl) - 1^ -propanediol, which melted at 
111.6—112.6° Q and had 12° (1% 

solution in 93% ethanol). 

35 Also, in analogous fashion, the dichloro- 
acetylation of die racemic amine with ethyl 
dichloroacetate yielded a racemic 2-dichloro- 
acetylan^o-l-{4-memylmercaptophenyl) - 1,3- 
propanediol, m.p. 101.2 — 102.4° C. 

40 Alternatively, the dichloroacetylation of the 
amines is carried out in the following manner. 
6.4 g. of levo-rotary 2-amino^l-t^methyi- 
mercaptophenyl)-l,3-ptopanediol obtained as 
described above in part A is dissolvedln 60 mL 

45 of hot dioxane and the solution thus obtained 
is cooled to 20° C To this solution is added 
7*0 g. of chloral cyanohydrin followed by 6.3- 
g. of triemylamine, the latter reagent being 
added drbpwise slowly while stirringr the reac- 

50 tion 'mixture and with sufficient cooling to 
maintain the reaction mixture at 10 — 20° C 
After addition of the triemylamine is com- 
pleted, the reaction mixture is stirred- for n 
further period of several hours and then con- 

55 veniendy is allowed to stand overnight at room 
temperature (abtfut sixteen hours at about 25° 
C). The reaction rnixture is then poured into 
75 g. 'of ice water and concentrated hydro- 



chloric acid is added in sufficient quantity to 
make the solution slightly acid to Congo Red. 60 
The acidified solution is refrigerated overnight, 
and the solid product which separates from 
solution is collected on a filter. There is thus 
obtained dextro-rotary 2-dicHoioacetylamino- 
l-(4-memylmercaptophenyl) - 1,3-propanediol, 65 
m.p. 111.6 — 112.6° C,, which is identical with 
the product obtained by treating the levo- 
rotary amine with ethyl dichloroacetate as 
described above. By substitution of the dextro- 
rotary and racemic 2-amino - 1 - (4-methyl- 70 
memptophenyiyi^-propanediols for the levo- 
rotary amine in this procedure, there are 
obtained, respectively, the levo-rotary and the 
racemic 2-dicMoroacetylamino - l-(4-methyl- 
mercaptophenyl)-l,3-propanediols, which are 75 
identical with the corresponding products of 
the dichloroacetylation procedure employing 
ethyl dichloroacetate, 

Q 2-DICHLOROACETYLAMINO - l-(4 - METHYL- 

SULFONYLPHENYX)-ip-PROPANBDIOL. 80 

7 g. of the levo-rotary 2-dichloroacetyl- 
amino-1- (4-methylmercaptophenyl) - 1,3-pro- 
panediol obtained as described in part B above 
was dissolved in 30 ml. of acetone. To this 
solution there was added drop wise with stir— 85 
ring 10 mL of 4Q% peracetic acicL The tem- 
perature during the reaction was maintained at 
39 — 45° C. by cooling the reaction vessel 
After stirring the mixture for two hours, it was 
diluted with 100 ml. of water and the solution 90 
allowed to stand over the weekend in the 
refrigerator. The solid which separated from 
solution was collected on a filter, washed 
several times with ice water, and dried over- 
night at 70° C. There was thus obtained 62 95 
g. of a levo-rotary 2Klichloroacetylarniuo-l--(4- 
memylsulfonylphenyi>13-propanediol which 
melted at 1643—166.3° C: and had Hb 25 = 
- 12°' (1% solution in 95% ethanol). 

A dextro-rotary 2-di<^oroacetylarnino-l- 100 
(4-memylsulfonylphenyl)-l^-propanediol was 
prepared in similar fashion by oxidation of the 
dextro-rotary * ~2 - dicnldroacetyfarnmo - 1 - (4- 
memylrnercaptophenyl) - 1,3-propanediol ob- 
tained as described in part B above. This pro- 105 
duct melted at 165.2—166.6" C. and had 
[«]d S5 + 13° (1% solution in 95i% ethanol), 
and ha&the formula: 



CH3-SO2 



:CH-CH-CH 2 0H 
OH NH-C-CHC/Z 
O 



D. 2-AMINO - l-(4-METHYLSULFONYI,PHENYL>- HO 
1,3-PROPANEDIOL. .... 

A mixture of 5 g. of the dextro-rotary 2-di- 
cMoroacetylammo - 1 - (4 - methylsulf onyl- 
phenyl)-l,3-propanedioi obtained as described • 
above in part C, 9 ml. of concentrated hydro- 115 
chloric acid, and 40 mi of -water was heated 
on a steam bath for. one hour. The water was. 
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removed from the resulting solution by distil- 
lation in vacuo to give a light yellow residual 
syrup which solidified on standing. at room 
temperature (circa 25° Q) for several days. 

5 This solid was heated to 60^-70° C. with 20 
ml. of saturated aqueous sodium chloride solu- 
tion until all dissolved. The resulting solution 
was treated with 3.5 ml. of 35% aqueous 
sodium hydroxide solution and extracted while 

10 still warm with approximately 100 mL of n- 
butanoL On cooling and standing, 0.9 g. of 
white crystals separated from the butanoi 
extract. This product, which was levo-rotary 
2-amino - 1 - (4-memylsulfonylphenyl) - 1,3- 

15 propanediol, having the formula 



OH NH 2 

melted at 141.4—142.6° C. and had H„ 23 = 
- 19.8° (11% solution in 95% ethanol). This 
water-soluble base formed a water-soluble 

20 hydrochloride which melted at 200.4—202.6° 
C. and had -26.0° (li% solution in 

95 % alcohol). 

In analogous fashion, when the levo-rotary 
and the racemic 2-dicWoroacetylamino-l-(4- 

25 methylsulf onyiphenyl) -1,3- propanediols are 
deacylated by treatment with concentrated 
hydrochloric acid, there are obtained the 
dextro-rotary and the racemic 2-amino-l-<4- 
methylsulf onyiphenyl) - 1,3 - propanediols, 

30 respectively. 

E. 2-DICHLOROACETYLAMINO - l-(4-METHYL- 

sulfonylphenyl)-1>3-propanediol. 
Dichloroacetyiation of the levo-rotary, 
dextro-rotary, and racemic 2-amino - 1-<4- 

35 memylsulfonylphenyl) - 1,3 - propanediols 
(obtained as described above in part D) by 
treatment with ethyl dichloroacetate or with 
chloralcyanohydrin in the presence of an acid- 
binding agent, or with a mixture of chloral 

40 hydrate, and alkali metal cyanide, and an acid- 
binding agent such as triethylamine, calcium 
carbonate, sodium carbonate, or pyridine, 
yields respectively the dextro-rotary, levo- 
rotary, and racemic 2-dlchloroacetylamino^l- 

45 (4-methylsulfonylphenyl) - 1,3 - propanediols. 
These products obtained by acylation are 
identical with the respective acylamino pro- 
ducts described above in part C obtained by 
the oxidation process. 

50 Example 3. 

a. 2-dibromo acetyl amino-1 -(4-methyl- 

mercaptophenyl)-1,3-propanediol. 
By refluxing die racemic 2 - amino - 1 - (4- 
methylmercaptophenyl) - 1,3-propanediol de- 

55 scribed above in part A of Example 2 with 
methyl dibromoacetate for about^ one hour 
using anhydrous ethanol as a reaction solvent, 
there is produced a racemic 2-dibromoacetyl- 



ainino-l-(4-methylmercaptophenyl) - 1,3-pro- 
panediol, having the formula 

OH NH~C-CHBr 2 

it 
O 

In analogous fashion, the dibromoacetylation 
of the levo-rotary 2-amino - 1 - (4-methyl- 
mercaptophenyl>l3-propanediol described in 
Example 2A yields a dextro-rotary form of the 
2-dibromoacetylamino - l-(4-methylmercapto- 
phenyl)-l,3-propanediol, and the enantiomeric 
dextro-rotary aminodiol yields a levo-rotary 2- 
dibromoacetylamino - 1 - (4-methylmercapto- 
phenyi)-l,3 -propanediol. 

B. 2-DIBROMOACETYLAMINO- I-(4~METHYL- 
SULFONYLPHENYX>-13-PROPANEDI0L. 

Oxidation of the racemic, dextro-rotary, and 
levo-rotary forms of 2-dibromoacetylarnino i -l- 
(4-methylmercaptophenyl) - 1,3-propanediol 
obtained as described above in part A yields, 
respectively, racemic, dextro-rotary, and levo- 
rotary forms of 2-dibrombacetylamino - 1 -(4- 
methylsulfonylphenyl)-13-propanediol. 

Example 4. 

2-DICHL0R0ACETYI^MlNO-l-(4-METHYL- 
SUXFONYLPHENYL>l,3-PROPANEDlOL. 



60 



-CH-CH 2 0H 
OH NH-C-CHCI2 



CHS-NM-C^QHCtz 



65 



70 



75 



80 



A. ALPHA-DICHLOROACETYLAMINO - 4-METHYL- 

MERCAPTOACBTpPHENONE. 85 

217.7 g. of alpha-ammo-4-memylmercaptt>- 
acetophenone hydrochloride obtained as de- 
scribed in part A of Example 1 was mixed with 
4.5 liters of anhydrous benzene at 27° C 166 
g. of dichloroacetyl chloride was added in one 90 
portion to the mixture, and the resulting mix- 
ture was refluxed and stirred for fifteen to 
eighteen hours. After this period most of the 
solid had gone into solution. The reaction mix- 
ture was filtered hot through a preheated fun- 95 
net and die filtrate was allowed to cool. The 
solid which separated from solution was collec- 
ted on a filter, washed with benzene, and dried. 
There .was thus obtained 230. g. of alpha- 
dichloroacetylamino - 4-methylrnercaptoaceto- 100 
phenone having, the formula 



. Recrystallization of this product from 
acetone, yielded white needles which melted at 
151.7— 152.9° G . . 105 
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. -. . B. ALPHA-DICHLOROACETYLAMINO-'B^TA- . 
HYDkoXT^METI^MERCAPTOPROPIOP^NQNB 
292.2 g. of alpna-dichloroacetylamia<>4- 
memylmercaptoacetophenone was slurried 
5 with 14.5 liters of ethanol at 40° C. 15 g. of 
sodium bicarbonate, and 150 mL of fo rmaHn 
(37l% aqueous^ solution of formaldehyde) were 
added to the mixture and stirring was con- 
tinued while maintaining the temperature of 
*0 the solution at 40—50° C. until all of the 
alpha - dichlbroacetylamino r 4-mercaptoaceto- 
phenbiie had gone Mto "sofiition. This required 
. about eight hours. -The suspended sodium 
- bicarbonate was then removed by filtration and 
W „ the volume of thi^ filtrate was reduced to 2 — 
. 2.5 liters by evaporation, of ethahoi from the 
solution under reduced-pressure. The residual 
solution^ -which had an orange color, was re- 
frigerated for about ten hours. The soHd 
20 which separated from the solution was col- 
lected on a filter. There was thus obtained 232 
g of alpha-^ichloroacetyknimo-beta-hy 
4-memylmercaptopropiophenone having die 
.formula 



25 



\=/ n MH-c-CHCr. 



O NH-C-CHCrs 



Recrystallization of this product, from 
ethylene chloride yielded tiny white leaflets 
which melteffat 147.7— 148.5° C. 

C. 2 - DICHLOROACETYLAMINO-1 -{4-METHYL- 
J0 MERCAPTOPHENYL>l,3-PROPANEDIOL. 

322.2 g. of alpha^cMoroacetylammo-beta- 
hydroxy - 4 - methylmercaptopropiophenone, 
420 g. of aluminium isopropoxide, and three 
liters of anhydrous isopropanol were placed in 
. a 5-liter flask and the mixture was heated at 
such a rate that distillation of liquid through a 
15-inch column occurred at the rate of one 
drop per three to five* seconds. Distillation was 
continued for sixteen to eighteen hours after 

40 which time a test for acetone in the distillate 
was negative: (The test for acetone was carried 
out using a 0.11% solution of 2,4-dinitrophenyl- 
hydrazine in accordance with the procedure 
-described in Organic Reactions, VoL n, page 

45 -200) :The isopropanol remaining in the reac- 
tion mature was removed by evaporation. at~ 
reduced pressure. The dark red viscous residue 
-thus I obtained was heated on a steam bath for 
about forty-five minutes with 2.5 liters • of 

50 water containing 200 g: of sodium chloride. 
The sodium chloride was added to reduce the 
tendency of aluminium hydroxide to form a 
gel. The hot suspension was filtered to remove 
aluminium hydroxide. The collected alrrrinium 

55 hydroxide was slurried several times with ether 
to remove the adhering: red oil and the ether 
extracts were combined with the filtrate. The 
combined ether solutions were dried over 
anhydrous calcium sulfate and the ether was 



removed from the dry solution by_distillation. 60 
There was thus obtained 310— 320 g. of a dark 
red viscous oil.. This oil was dissolved in 1600 * 
ml, of ethylene dicMopde,. filtered with char- . 
coal, and the nitrate was cooled. The solid 
which separated from the filtrate consisted of 65 
180 — 195 g. of 2-dichJoroacetyteniino - 1 - (4- 
methylmercaptophenyl^hl^-propanediol, hav- . . 
ing the formula 

CH 3 -S-^ y-CH-CH-Ct£OH 
OH NH-f^-ZHCl? 
O 

which melted at 98 — 100° C. This product 70 
was purified by recrystallization from 550 ml 
of nitroethane followed by an additional re- 
crystallization from ethylene chloride. There 
was thus obtained 125 g. of the pure product 
which melted at 101.2— 102.4° C 75 

In another experiment, the reduction step 
was carried out in the following manner* A 
mixture of 9.6 g. of dpha-dichloroacetykmino- 
beta - hydroxy - 4 - methylmercapto propio- 
phenone, 6.5 g. of aTuniinium isopropoxide, 80 
and 90 ml. of anhydrous isopropanol was re- 
fluxed for about thirty-five minutes with pro- 
vision- for slow distillation of acetone and iso- 
propanol from the solution. The remaining 
solvent .was. then removed by evaporation at W 
reduced pressure. The residue thus obtained 
yielded 5.8 g. of 2-m^oroa(^tylamin^l-(4- 
methylmercaptophenyl)l>propanediol which 
melted at 101.2—102.4° C. 

D. 2-DICHLOROAC^TYLAAUNO - l-(4-METHTL- 90 
SUXFONYI>HENYL^-l,3-PROPANEDIOL. 

21mLof 40% peracetic acid was addedtoa 
stirred solution of 15.0 "g. of 2-dichloroacetyl- 
arrdno-l-(4-methylmercaptophenyl) - 1,3-pro- 
panediol dissolved in/ 55. mL of acetone. & 
External cooling of the reaction vessel with ice 
was applied and the rate of addition of per- 
acetic acid was adjusted so that the. temperature 
of the reaction mixture did not rise above 40° 
C, The reaction mixture was men stirred one 100 
hour and was cooled to -5° C The solid 
which separated from solution was collected on 
a filter. There was thus obtained 14.0 g. of a 
white solid consisting of 2-dicHoroac^tylamino- 
l-(4-methylsulfonylphenyl) - 1,3 - propanediol 105 
which melted at 179.4—180.6° C, and had 
the formula: 



ch 3 ~so 2 - 



r-CH'CH 2 0H 
OH NH-C-CHC/2 
o . 



Example 5. 

- A. AlJ»HA-AMINO-4-ETHYLMERCAPTOACETO- 110 
PHBNONB HYDROCHLORIDE. 

337 g. of diethyl sulfate was added from a 
dropping funnel to a stirred solution of 200 g. 
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of thiophenol in 800 ml. of 10% aqueous 

• sodium hydroxide. The reaction mixture was 
then stirred for two hours. During this period 
the temperature of the mixture gradually rose 

5 to 65° C. and then decreased to room tem- 
perature (about 25° C.) and the desired re- 
action product, ethyl phenyl sulfide, separated 
from the mixture as an oil. This oil was ex- 
tracted from the mixture with 800 ml. of 

10 chloroform. The chloroform solution of ethyl 
phenyl sulfide thus obtained was dried for 
several hours over anhydrous calcium sulfate. 
The dry solution was then placed in a 3-liter, 
3-neck flask fitted with a stirrer, thermometer, 

15 and drying tube. The solution was stirred and 
cooled to -10°C. and 175 ml. of acetyl 
chloride was added. 300 g. of anhydrous 
aluminium chloride was then added portion- 
wise while keeping the temperature of the re- 

20 action mixture at 5 — 15° C. After the addition 
of the aluminium chloride was completed, the 
reaction mixture was allowed to warm to 20° 
C and was poured into about 2 kg. of ice. 
The chloroform layer, which contained the 

25 desired 4 - ethylmercaptoacetophenone, was 
separated from the mixture and placed in a 
5-liter, 3-neck flask fitted with a stirrer and 
dropping funnel. To the stirred solution there 
was added 75 g. of bromine. After the reaction 

30 was initiated, as shown by the evolution of 
hydrogen bromide, an additional 225 g. of 
bromine was added as rapidly as was practical. 
The hydrogen bromide evolved from the mix- 
ture was removed by applying reduced pressure 

35 to the stirred solution, which contained afpha- 
bromo - 4 - ethylmercaptoacetophenone, having 
the formula 



Or 



about 200 ml. of ethanoL The solid was then 
slurried with one liter of warm water contain- 
ing 20 ml. of concentrated hydrochloric acid. 
This suspension was cooled to 5° C. and then 60 
filtered. The collected solid was washed with 
about 300 ml. of ice water and dried. There 
was thus obtained 211 g. of alpha-amino- 
4 - ethylmercaptoacetophenone hydrochlorHe, 
having the formula 05 



Or 



This product melted at 186.5° C. (dec.) after 
recrystallization from water which had been 
made slightly acid with dilute hydrochloric 
add. 70 

B. AU»HA-0ICaLOROACETYIJUlINO-4-ETHYL- 
MERCAPTOACBTOPHENONE. 

A mixture of 200 g. of alpha-arnino-4-ethyl- 
mercaptoacetophenone hydrochloride and 4.5 
liters of benzene was placed in a 12-liter, 3r 75 
neck flask fitted with a stirrer and a reflux ^ 
condenser with water trap. The benzene was 
distilled slowly until no more water collected 
in the water trap. 147 g. of dichtoroacetyl 
chloride was added to the mixture in a single 80 
portion and the resulting mixture was refluxed * 
for fifteen hours. The evolution of hydrogen 
chloride had practically ceased at the end of 
this period and all of the solid in the mixture 
had dissolved. The hot solution was filtered. On 85 
cooling, there separated from the filtrate 139 g. ^ 
of white solid which consisted of alpha* 
dicHoroacetylamino * 4 - ethylmercaptoacetQ- 
phenone having the formula 



(A sample of the bromoketone isolated in 
40 another experiment melted at 74.4 — 75.4° C. 
after recrystallization from petroleum ether 
followed by recrystallization from methanol). 
To the residue thus obtained, there was added 
256 g. of hexamemylenetetrarnine, and the 
45 mixture was stirred for two hours. The solid 
yellowish alpha-bromo-4-emylmexcaptoaceto- 
phenone-hexaWmylenetetramine adduct hav- 
ing the formula 

50 was collected on a filter, washed with chloro- 
form and sucked partially dry on the filter. 
The adduct was mixed with 760 ml. of con- 
centrated hydrochloric add and 1540 mL of 
ethanol, and the mixture was stirred for about 

55 six hours. The resulting suspension was cooled 
to 5° C, and was filtered and washed with 



This product melted at 127.6—128.8° C. after 
recrystallization from ethylene chloride. An 

additional 66 g. of the product was recovered . r 

by evaporation of thefiltrate to a volume of 600 : : " 

mL, cooling,, and collecting the. solid which 95 
separated from solution. 

C ALPHA - DICHLOROACETYL AMINO - BETA7 
HYDROXY-4-ETHYLMERCAP TOPROPIQPHENONE . 

A mixture of 200 g. of alpha-didibroacetyl- - *' 
anuno-4-emylmercaptoacetophenone, 100 mL 100 
of formalin (37% aqueous solution of form- 
aldehyde), 1600 rnL of ethanol,. and 10 g. of 
sodium bicarbonate was stirred at 4ftr— 50" C£ * 
for ten hours. The mixture was. allowed to 
stand at room temperature for about fifteen 105 
hours and was then cooled to 10° C Tbe'^id 
which separated from the cooled solution was 
collected on a filter, was washed with 150 ml 
of ethanoL and dried. There was thus obtained * 
204 g. of dphaH^cMoroacerylaminorbeta- HO 
hydroxy - 4^mylmercapt6propiophehone, hav- 
ing the formula 



12 
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C 2 H 5 -S 



n Atu. 



CHgOH 
NH-C-CHC/2 
O. 



melted at .184.0—185.0* C, and had the 
formula: 55 



which melted at 150— 152 a C When recrystal- 
lized in me form of small white leaflets from 
ethylene chloride, the-pure compound melted 
5 at 1532—154.3° C. 

D. 2-DICHLORO ACBTYlAMINOl -(4-ETHYL- 
MERC*PTOPHENYL)-l,3-PROPANEDIOL. 

A mixture of 140 g. of alpha-dichloroacetyl- 
amino - beta - hyckoxy-4^ylmercaptopropio- 

10 phenone, 400 g. of aluminium isopropoxide, 
and 1500 ml. of isopropanol was distilled 
slowly for fifteen hours. The excess iso- 
propanol was removed by distillation at. re- 
duced pressure. Two liters of water contain- 

15 ing 200 g. of sodium chloride was added to 
the red viscous residue and the mixture, was 
heated about thirty minutes on a steam bath. 
The hot mixture was filtered, and the. filter 
cake was washed thoroughly with several 200 

20 mL portions of ethyl ether. The dark red 
ether layer was separated from the filtrate, 
dried over anhydrous calcium sulfate, and the 
ether was removed by evaporation. There was 
thus obtained as a residue 128 g. of red oil. 

25 This oE was taken up in .400 ml. of benzene 
and the hot solution was filtered with char- 
coat On cooling the nitrate . 84 g,.of white 
solid separated from the solution. Hecrystal- 
lizatibn of. this product from 300 ml of 

30 ethylene chloride yielded 73 g. of .pure : 2- 
cHcMoroacetylamino - 1 - (4 - ethylmercaptp- 
phenyi>13-propanediol, having, the formula 

> ' OH NH-%-CHV 2 

O 

which melted at 92.4—93.4° C. 

35 E. 2-DICmOROAC3TYlAMINO-l-(4--ETHYLr 

sulfonylphenyl)-1,3-pbdpanediol. 
22 ml. of 40% peracetic acid was added 
drop wise to a stirred* solution of _ 18.5 g. o£2- 
cuchloroacetylarnino - 1 - (4 - ethylmercapto- 

40 phenyl>i3-propanediol dissolved in 50 ml. of 
acetone. External cooling of the reaction vessel 
with ice was applied and the rate, of addition 
of peracetic acid was adjusted so that the- tern- . 
perature of the reaction mixture did not-riser 

45 above 40° C. After completion of the addition 
of peracetic acid, the reaction mixture was 
-stirred for one- hour and was. then- cooled to 
._ 5° C The solid which separated from solu- 
tion was collected on a filter and washed with 

50 two portions each of 20 ml. of cold .acetone. 
There was thus obtained 17.5 s. of 2-dichloror 
acetylamino- 1 - (4 - ethylsulfonvlphenyl)-13- 
propanediol m the form of a white solid which 



C2H5-SO2 



CH 2 OH 



OH NH-C-CHCl 2 



Example 6. 

A. ALPHA-AMINo4-n-PR0PYLMERCAPT0ACET0- . . 
PHENONE HYDROCHLORIDE. 

A suspension of 226 g. of duminium 60 
chloride in one liter of dry chloroform was 
placed in a 3-liter, 3-neck flask fitted with a 
stirrer, drying tube, dropping funnel, and , 
thermometer. The suspension was stirred and 
cooled to 5° C. with stirring and 145 g. of 
acetyl chloride was added. 235.5 g. of n- 
propyi phenyl sulfide was then added drop- 
wise at 5 0 C. The reaction mixture was stirred 
for fifteen minutes after addition* of the sulfide 
was completed, and was then poured into 
1.5 kg. of ice containing 25 ml. of concen- 
trated hydrochloric add. The chloroform layer 
was separated from the mixture and the chloro- _ * 
form was removed from the solution by dis- 
tillation. The residual oil was fractionally dis- 75 
tilled, and; the fraction boiling at 207° C at 
45 — 48 mm. of mercury was collected; There 
was thus obtained 253 g. of colorless oil which 
solidified' upon* standing. This product, which 
was 4-n-propylmercaptoacetophenone, having 80 
the formula * * * 



On 



CH 3 -CH?CHp-$ 



melted at 37.7—39.1 0 

208 g. of bromine was added to a solution * 
of 254 g. of 4-n-propylmercaptoacetophenone 85 
in 2 litres of chloroform. After five or ten 
minutes, the evolution of hydrogen bromide 
from the ' reaction mixture had practically 
ceased, and the mixture- was washed with 2 
liters of 5% aqueous sodium bicarbonate solu- 90 
tiori containing ice. The chloroform layer was 
separated from the mixture and the chloroform 
was removed from the cMorotbrrn^solution by • 
distillation at reduced pressure. There was thus 
obtained as a residuerSOO g. of alpha^romo-4- 95 
n - prppylrnercaptoacetophenone having the 
formula 



ch 3 ch 2 ch 2 - 



Os 



in the form of an orange colored oil which was 
used directly in. the next step .of the process. 1€0 
Crystallization of a sample of this product from 
^petroleum ether yielded a white solid which 
melted at approximately 43° CL . 
- -95 g. of nexamethylenetetr amine was added 
with stirring to a solution of 176 g. of alpha : 105 



745,900 
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bromo - 4-n-propylmercaptoacetophenone dis- 
solved in 850 ml. of acetonitrile. The tempera- 
ture of the reaction mixture rose from 28° C. 
to 42° C .and a pale yellow solid separated from 

5 solution. After stirring the mixture for two 
hours, the solid was collected on a filter, 
washed with two 150 ml. portions of aceto- 
nitrile, and with 300 mL of water, and dried. 
There was thus obtained, as a pale yellow solid, 

10 174 g. of alpha-bromo-4-n-propylmercapto- 
acetophenone-hexamemylenetetramine adduct 
having the formula 

which melted at approximately 135* C. with 
15 decomposition, 

92 g. of alpha-bromo~4-n-propyta 
acetophenone^hexamemylenetetrarnm adduct 
was mixed with a solution of 90 mL of con- 
centrated hydrochloric acid and 225 mL of 

20 methanol, and the mixture was stirred and re- 
fluxed for thirty minutes. Initially, the mixture 
became dark red in color and after about ten 
minutes ammonium chloride separated from 
the solution. The ammonium chloride was re- 

21 moved by filtration, and the filtrate was cooled 
to -5° C. The solid which separated from the 
cooled solution was collected on a filter and 
dissolved in 125 ml. of hot water. The aqueous 
solution was cooled to 0° C. and the solid 

30 which separated from solution was collected 
- on a -filter. There was thus obtained 27 g. of 
ajpha-ammo^n-propylrnercaptoacetophenone 
hydrochloride having the formula 



C-CH 2 -NH 2 .HCl 
O 



35 which melted at approximately 155° C. with 
decomposition. 

B. ALPHA-DICHLOROACETYLAMINO-4-n-PROPYL- 
MERCAPTOACBTOPHENONE. 

27 g. of alprm-animo-4-n-propylmercapto- 
40 acetophenone hydrochloride was added to 500 
mL of benzene and the resulting mixture was 
refluxed until no more water distilled off into 
a water separator, 41 g. of dichloroacetyl 
chloride was then added and the mixture was 
45 stirred and refluxed for thirty minutes. During 
* :: this period all of the ketoamine dissolved. The 
resulting reaction mixture was concentrated 
under reduced pressure, and the residue thus 
.obtained was refrigerated. The solid which 
50 separated from the cooled solution was 
collected on a filter, washed with 5 ml. of ben- 
zene, and dried. There was thus obtained 16.5 
g. of alpha - d^daloroacetylarnmcH4^i-propyl- 
mercar***" <*♦•* **** *•& %» mnn or *ii r«vrmnio 



55 



which was recrystallized from benzene as a 
white solid which melted at 123^—123.8° C. 

C. ALPHA - DICHLOROACETYL AMINO - BETA- 
HYDROXY - 4 - n-PROPYLMERCAPTOPROPIO- 
PHENONE. " 60 

A mixture of 13 g. of alpha-dichloroacetyl-_ 
ammo-4in-piK)pyilmercaptoacetophenone, . 100 . 
ml. of ethanol, and 8 ml. of formalin. (371% 
aqueous solution of formaldehyde) containing 
0.8 g. of sodium bicarbonate dissolved there- 65 
in was stirred at 40 — 43° C. for four hours. 
The reaction mixture was then cooled and 
the soHd which separated from the solution . 
was collected on a filter. There was thus 
obtained 12.5 g. of alpha-dichloroacetyl- 70 
amino-beta-hydroxy - 4-n - propylmercapto- 
propiophenone, having the formula 



Ol-CHzOH 

o i 

O NH-C-QHClz 
O 



C-a%-HH-<£-CHC/2 



This product was recrystallized from 
ethylene chloride, thereby yielding 10 g. of 75 
the pure compound which melted at 133.4 — 
136.8° C. 

D. 2-DICHLOROACETYLAMINO - L<4-N-PKOPYL- 
MERCAPTOPHENYL)-! j3-PR0PANED1OL. 

A mixture of 9 g. of alpha-dichloroacetyl- 80 
amino-beta-hydroxy - 4 - n-propylmercapto-„ 
propiophenone, 20 g. of aluminium iso- 
propoxide, and 200 mL of dry isopropanol 
was distilled slowly for three hours. The iso- 
propanol remaining in the reaction mixture 85 
was removed by distillation at reduced 
pressure. The resulting brown pasty residue 
was warmed with 200 mL of saturated 
aqueous sodium chloride solution, and then : 
filtered The residual aluminium hydroxide- 90 
on the filter was washed with several portions 
of ether. The ether layer was separated from 
the nitrate and dried over anhydrous calcium 
sulfate. The ether was then removed from - 
the ether solution by evaporation at reduced 95 
pressure. The dark amber oil obtained as a 
residue was taken up in 100 ml. of hot 
benzene, filtered with diarcoal, and the fil- 
trate was diluted with petroleum ether just 
short of permanent turbidity. On standing, 100 
there separated from the solution 4 g. of soKd 
which was recrystallized from benzene and 
then from ethylene chloride. The product 
thus obtained, which was 2-dichloroacetyl- 
arnino - l-(4-n-propylmercaptophenyl) - 1.3- 105 
propanediol, having the formula 

CH3CH 2 CH2-S-(~yCH-CH- CH2OH 
OH NH-C-CHCI 2 

B 



melted at 91.8—94.8' C. 



14 



745,900 



10 



E. 2 -DICHLORO AGETYLAM INO - l-(4-n-PRGPYL- 
SGLFONYLPHENYL) - 1,3-PROPANEDIOL. 

-2g. of 2^chloroaeetylamino - -l - (4-n- 
propylmercaptophenyl) - ^propanediol was 
dissolved in 6 ml. of acetone and -to -this solu- 
tion there was added 2 ml. of 4Q% peracetic 
acid with cooling. After stirring the reaction 
mixture for about one and one-half hours, the 
solid which separated from solution was col- 
lected on a filter. -This product* which was 2- 
dicHoroacetylamino - 1 - (4-n-propylsulfonyl- 
phenyl)«l,3-propanediol, weighed 1.2 g. and 
melted at 182.9—184.5° C. and had the 
formula: • • 



15 CH 3 C^C^SC^^\^<M^6i-af20H 

Off NH-C-CHC12 

n 



."Example 7. 

A. AlPHA-AMINO-4-n-BtITYLMERCAPTO- 
ACETOPHENONE. 

This compound was prepared in a manner 
20 analogous to that described in part A of' 
Example 6. above for the preparation of the 
corresponding n - prbpylmercapto compound. 
250 g. of. n-butyi phenyl sulfide was* treated" 
with~l33 g. nf -acetyl chloride in the presence 
25 of 220' g. 6T aTiirmn mfn : chloride. There was 
thus obtained 206* g. of 4~ri-butylmercapto- 
acetophenone, having the formula .. _ 



CH 3 CH 3 CH2CH2-$ 



t c " 3 



which boiled at 138—140' C. at 0.8 mm, and 
30 melted . at 24 — 25° C. after crystallization 
from petroleum ether at 0° . C. 110 g. of 4-n- 
butylmercaptoacetophenone dissolved in one 
liter of chloroform was treated with 80 g. of 
bromine to yield 168 g. of alpha - bromo - 4- 
35 n - butylmercaptoacetophenone, having the 
formula 



This compound- was recj^sxallized ; frora 
petroleum ether, thus, yielding large colorless 
40 crystals which melted, at approximately 63° 
C- 60 g.. of alpha-bromo^Ji-buty^^ 
. acetophenone dissolved in 300 ml. of acetooi- 
- trile was treated with 30 g. of hexamethylene 
tetramine, thereby producing 88 g. of alpha- 
45 bromo - 4 - n - butylmercaptoacetophenone- 
hexamethylenetetramine adduct, having the 
formula 



which melted at approximately 113° C. with 
decomposition. 50 

•A mixture of 86 g. of alpha-bromo-4-n- 
butylmercaptoacetophenone - hexamethylene- 
tetrarnine adduct, 85 ml. of concentrated 
hydrochloric acid, and 170 ml of ethanol was 
stirred for about ten hours. The ammonium 55 
chloride which separated from the mixture as 
a white solid was removed by filtration and 
discarded. The filtrate, after partial evapora- 
tion at room temperature under reduced pres- 
sure, yielded 13.5 g. of a pale yellowish solid 60 
which melted at 140—145° C. (dec). The 
filtrate from collection of this solid was 
reduced in volume by evaporation and a fur- V 
ther yield of 35 g. of the product was obtained 
as a brown gummy solid: -This gummy solid 65 
was suspended in 50 ml. of acetone, the solu- 
tion was cooled in an ice-methanol bath, the 
solid which separated from the cooled solu- 
tion was collected on a filter and washed 
several times with" cold acetone. There was 70 
thus obtained 26.5 g. of a yellowish-tan solid 
which melted at 140—145° C. (dec.). The 
two crops of product melting at 140 — 145° 
C were combined and the 40 g. of product 
was recrystallized from 100 ml. of water con- 75 
taming 3 ml. of concentrated hydrochloric 
acid. There was thus obtained 32.5 g. of 
alpha-amino - -4 - n-butylrnercaptoacetophen- 
one hydrochloride having the formula 



CH3CH2CH2CH2-S 



C-CH 2 -NH2- Hd g(J 
0 



in the form of white flaky crystals. A sample 
of this product was recrystallized from ethanol 
and then again from water acidulated with 
hydrochloric acid to yield the pure compound 
which melted at 175.5—179.3° C. (dec.). 85 

B. AIJ»HA-DICmOROACETYI^AimO-4-n- 
BUTYLMERCAPTOACETOPHENONE. 

A rnkture of 27 g. of dry dpha-amine-4-h- 
butyl - merraptoacetophenone hydrochloride, 
125 ml. of anhydrous benzene, and 15 mL of : 90 
cHchloroacetyl chloride was stirred and heated . 
for fifteen minutes on a . steam, bath. -The re-^~ 
action mixture was.then'cooled and the solid 
which separated from solution was collected 
on a filter.' There was thus obtained 31.6 g. of 95 
dpha-dicMoroacetylamino - 4^-butylmercap-; 
toacetoprjer^e^vinj the formula 



C- CH2-NH - <^-CHC! 3 

0.0. 



Recrystallization of this product from benzene 
yielded , fluffy white needles"' which melted at 100 
127.4—128° C. with sintering at 120.2° C 



745,900 
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G. ALPHA - DICHLOROACETYLAMINO - BETA- 
HYDROXY - 4 - n - BUT YLMERCAPTOPROP IO- 
PHENONE. 

A mixture of 47.5 g. of alpha - dichloro- 
5 acetylamino - 4 - n - butylmercaptoaceto- 
phenone, 300 ml. of ethanol, and 2 g. of 
sodium bicarbonate dissolved in 23 ml. of 
formalin (37% aqueous solution of formalde- 
hyde) was heated at 40-45° C. for four hours. 
10 The slurry was cooled to 10° C., filtered, and 
the solid residue was washed with 40 ml. of 
methanol and dried. There was thus obtained 
41 g. of alpha - dichloroacetylamino - beta- 
hydroxy - 4 - n-butylmercaptopropiophenone 
15 having the formula 



45 



•o. 



-CH-CH 2 0H 



C 

O HH-C-CHC/p 
O 



which when recrystallized from benzene in 
the form of small white crystals, melted at 
123.0-123.8° C. 

20 D. 2- DICHLOROACETYLAMINO-l-(4-n-BUTYL- 
MEBCAPTOPHENYL)-l,3-PROPAKEDIOL. 

35 g. of alpha - dichloroacetylamino - beta- 
hydroxy-4-n-butytoercaptopropiophenone, 65 
g. of aluminium isopropoxide, and one liter of 

25 dry isopropahol were distilled slowly for 
fifteen hours. The excess isopropanol was re- 
moved from the reaction mixture by evapora- 
tion under reduced pressure, and the reddish 
residue thus obtained was heated for thirty 

30 minutes with 400 ml. of water containing 40 
g. of sodium chloride. The aluminium 
hydroxide which separated from solution was 
removed by filtration and the filter cake was 
washed thoroughly with ether. The reddish 

35 ether layer was separated from the filtrate, 
dried over anhydrous calcium sulfate, and the 
ether was removed from the ether solution by 
evaporation under reduced pressure. The 
light red viscous oily residue thus obtained 

40 was taken up in 120 mL of benzene, filtered 
with charcoal, and the filtrate was cooled. 
From the filtrate there separated 14 g. of 2- 
m'chloroacetylarnino - l-(4 - n-butylmercapto- 
phenyl)-l,3-propanediol, having the formula 



H-CH-CH20H 

OH NH-C-CHCI2 



which was recrystallized from benzene and 
then from ethylene chloride to yield a white 
waxy solid which melted at 85.5—87.0° C. 
b. 2-dichloroacetylamino - l-(4-n-butyl- 
50 • sulfonylphenyl) - 1,3-propanediol. 

3.5 g. of 2-dicMoroacetykmino - I - (4-n- 
butylmercaptophenyl) - 1,3 - propanediol was 
dissolved in 10 ml of acetone and to this solu- 
tion there was added with cooling 4 ml. of 



40% peracetic acid. After stirring the reaction 
mixture for one hour, it was cooled to .10° 
C. The solid which separated from the solu- 
tion was collected on a filter. There was thus 
obtained 2.5 g. of 2-dichloroacetylarnino - 1- 
(4-n-butylsuIfonylphenyl)-l^-propanediol in 
the form of a pure white solid which melted 
at 131.6—132.8° C. An additional 1.0 g. of 
this product was obtained by evaporation of 
the filtrate. The product had the formula: 

CH3QH2CH2CH2-50sJ/. \-CH -CH-CH2OH . 

OH NH-C->CHC(2 
Q 



Example 8. 
a. alpha-amino - 4-benzylmercaptoageto- 

PHENONE HYDROCHLORIDE. 

340 g. of benzyl phenyl sulfide was dis- 
solved in 1200 ml. of anhydrous chloroform 
and 120 mL of acetyl chloride was added to • 
the solution. The resulting mixture was ' 
cooled to — 10° C and 226 g. of aluminium 
chloride was added portjonwise at such a rate 
that the temperature of the reaction mixture 
did not exceed 0° C. After the addition of the 
aluminium chloride was completed, the mix- 
ture was stirred and allowed to warm to 21° C. 
The mixture was then poured into ice water. 
The red chloroform layer was separated from 
the aqueous layer, washed with 300 mL of 
dilute hydrochloric acid, and dried over 
anhydrous calcium sulfate. The chloroform 
was then evaporated from the chloroform solu- 
tion. There was thus obtained as a residue 
402 g. of a dark red oil. This oil was dissolved 
in 1200 mL of petroleum ether and the result- 
ing solution was filtered hot with charcoal. " 
The yellow filtrate was cooled in an ice bath. 
154 g. of yellow solid separated from the " 
cooled solution. This product was recrystal r 
lized twice from ethanol and once from 
petroleum ether. There was thus obtained, in 
the form of fine white needles which melted 
at 113.9—115.3° C., . 4-benzylmercaj)*to^ 
acetophenone, having the formula 



95 g. of 4-benzylmercaptoacetophenone was 
dissolved in one liter of chloroform and was 
treated with 62.5 g. of bromine by a procedure 
similar to the bromination described above in 
Example 1A: To the solution of alpha^romo- 
4^benzylmercapt6acetophenone thus obtained 
there was adcled 56 g. of hexamethylenetetra- 
mine and the mixture was Stirred for two hours. 
The pinkish-white solid which, separated was 
collected on a filter and washed .with 200 ml' 
of chloroform. The resulting chide T alpha-- 



16; 
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15 



20 



bn>mo^bcnzlymercaptQ3c_etophenone - hexa- 
methyleuetetrainiflQ,, adduct, having,' the 
formula . . 



{3^ " ? "^^" " C//,?Tflr: 6 "* 



was hydroiyzed directly by stirring it for 
about tea hours at room temperature (about 
25° C.) with 180 ml. of concentrated hydro- 
chloride and 360 mL of ethanoL The reaction 
mixture was then cooled to 10° C. The solid 
was collected on a filter and dried There was 
thus obtained 145 g. of crude reaction pro- 
duct. Ammonium chloride was removed from 
this product by slurrying it with 400 ml. of 
hot water for ten minutes and then cooling 
the solution to MP..CL. 67 g. of solid separated 
from the cooled, solution. This product was 
further purified by_ recrystaUifcsatjon fron* 
water confining a" little hydrochloric acid. 
There was thus obtained alpha-aniino-4- 
ben^lmercaptoac^tophenpne .hydrochloride, 
having the formula, 




in the form of white leaflets which melted at 
214,5—216.5° C. (dec.); \, 

25 B. ALPHA-ACETn^Aimo-4-BEN2YLMERCAPTO- 
ACETOPHENONE. 

Tor a slurry of 52 g. of dpha-amino-4- 
benzylmercaptoacetophenone . hydrochloride, 
250_mL.of water and 500 g. of ice there was 

30 added 40 mL of acetic anhydride followed by 
the immediate addition of a solution of 60 g. 
of sodium acetate trihydrate in 250 mL of 
water. Trie reaction mixture was stirred and 
allowed to warm to room temperature (about 

.35 25° C.), and was men made aad to Congo by 
addition of hydrochloric acid. The solid was 
separated from the mixture by filtration, 
washed with water, and dried. A small sample 
of this product was purified by recrystalliza- 

40 tk>n from acetone. There was thus obtained 
. alpha - acetylamino - 4-benzylmercaptoaceto- 
phenone, having the formula - 



C - CH 2 -NH-C - 0*3 

3 - o • 



in the form of white needles which melted at 
45 162:6— 163.8° C 

C. ALPHA. - ACETYLAMINO - BETA - HYDROXY- 
- 4 - BENZYLMERCAPTOPROPIOPHENONE. 

The crude product from part B was slurried 
and- warmed at 40° C. with 3.5 liters. of 
50 ethanoL To this mixture- were added 45. mL 
of formalin (37% aqueous solution of form- 
aldehyde)/ and 4'g. of sodium bicarbonate. 



-Or: 



CH-CH 2 OH 
NH-C-CH3 
O 



55 

k 
65 



Stirring of the reaction mixture at 40° C. was 
continued for twenty - four , hours. The 
suspended sodium bicarbonate was removed 
tram the solution by titration. and the filtrate 
was evaporated" to a . volume of about 10Q ml., 
diluted with water, and the white solid which 
separated from solution was collected on a 
filter. There was. thus obtained 49 g. of pale 
yellow solid. This product was recrystaUrzed 
once from ethylene chloride and once from 
nitroethane. There was thus obtained alpha- 
acetyiammo-beta-hydroxy - 4-benzylmercapto- 
propiophenone, having the formula 

O NH-C-CH 3 
II 
O 

which melted at approximately 161° C. 



D. 2-ACBTYLAMINO - 1 -(4-BENZYLMERCAP TO- 
PHENYL>l,3-PROPANEDIOL. 

A mixture of 23 g. of alpba-acetylamino- 70 
beta - hydroxy - 4 - benzylrnercaptopropio- 
phenone, 30 g. of aluminium isopropoxide, 
and one liter of dry isopropanol was refluxed 
for eighteen hours, During this time isopro- 
panol and acetone were allowed to distil 75 
slowly from the reaction mixture. The remain- 
ing isopropanol was then distilled off under 
reduced pressure and the dark red residue 
was heated for thirty minutes with about 200 
mL of 5 % aqueous sodium chloride solution . 80 . 
on a steam bath. The mixture was filtered 
and the residue thus collected was heated with 
200 mL of ethylene chloride. The mixture was 
filtered hot to remove aluminium hydroxide, . 
and the filtrate was cooled. 11 g. of soKd 85 
separated from the cooled filtrate. This solid 
was collected and purified by ^crystallization, 
first from nitroethane, then from isopropanol, 
and finally, again from nitroethane. There 
was thus obtained, in the form of white leaf- 90 
lets which melted at 157.0^158.0° G., 2- 
acetylamino -J: - (4-benzylmercaptophenyl)- 
1,3-propanediol, haying the formula 



E. 2-ACBTYLAMINO - 1 - (4-BENZYLSULFONYL- 95 
PHBNYL)l,3-PBOPANEDIOL. 

To a slurry of O.d g.„of 2^cetylamino-l-(4- 
benzylmercaptopherfylH^propanediol in 3 
mL of acetone there was added at 20° C. 2. 
ml. of 401% peraceric acid in one portion. The 100 
temperature of the mixture rose to 55° C. and 
the solution, liecame clear followed almost . 
immediately by the. separation of a solid pro-, 
duct ..The mixture -was stirred for an addi-/ 



745,900 



tional thirty minutes and then cooled to 10° 
C. The solid product was collected on a filter 
and washed with three 2 ml. portions of acet- 
one. There was thus obtained 0.6 g. of white 
5 solid, RecrystalHzation of this solid from 70 
mL of nitroethane yielded small white leaf- 
lets of 2-acetylamino - 1 - (4-benzylsulfonyl- 
phenyl) - 1,3-propanediol which melted at 
222.9—223.9° C. and had the formula: 



10 



25 



\— ' OH NH-C-CH 3 
I 



Example 9. 
a. 2 - dichloroacetylamiko - l-(4-benzyl- 

MERCAPTOPHENYL)-l,3-PROPANEDIOL. 

12 g of alpha -amino - 4-benzylmercapto- 
15 acetophenone hydrochloride (obtained as 
described above in part A of Example 8), 8 g. 
of dichloroacetyl chloride, and 500 mL of dry 
benzene were refluxed for seven hours. The 
hot solution was then filtered, 5 g. of solid 
20 residue was collected on the filter and the 
benzene filtrate on cooling yielded an addi- 
tional 8 g. of the same product, which was 
alpha - dicMOToacetylamino - 4 - benzylmer- 
captoacetophenone, having the formula 



NH-C-CHCI2 
II 
O 



the product 2-dichloroacetylamino - l-(4- 50 
benzylsulfonylphenyl)-l^-propanedioL 

Example 10. 
2-dichloroacetylamino-l-(4-phenylr 
sulfonylphenyl)-l,3-propanediol. 

\=/ OH NH-C-CHCI S 
h 

A. ALPHA-AMINO - 4-PHENYLMERCAPTOACETO- 
PHEKONE HYDROCHLORIDE. 

A mixture of 190 g. of diphenyi sulfide, 146 
g. of aluminium chloride, and one liter of 
anhydrous chloroform was stirred and cooled 60 
to 5° C. 80 g. of acetyl chloride was added 
to the mixture slowly, the temperature of the 
mixture being kept at «-5 c C to |+5° C. 
When all of the acetylchloride had been 
added, stirring was continued for one hour 65 
while the reaction mixture was gradually 
allowed to warm to room temperature. The 
mixture was then poured into ice water. The 
chloroform layer was separated from the mix- 
ture and the chloroform was removed from 70 
the chloroform solution by distillation under 
reduced pressure. The residue thus obtained 
was dissolved in a hot mixture of 150 mL of 
benzene and J50 ml. of petroleum ether. 
When the solution was cooled, 158 g. of 4- 75 
phenylmercaptoacetophenone, having the tj 
formula 



This product, when purified by crystallization, 
first from ethylene chloride and then from 
nitroethane, melted at 185.6—186.4° C. 
Proceeding in the manner set forth in the 

30 above examples, hydroxymethylation of the 
alpha - dicMoroacetylamino - 4 - benzylmer- 
captoacetophenone by treatment with form- 
aldehyde in the presence of an alkaline con- 
densation catalyst yields dpha-cu'cMoroacetyl- 

35 amino - beta - hydroxy - 4 - benzylmercapto- 
propiophenone, having the formula 



C-CH-CH20H 

- NH-C-CHC/2 



Reduction of this compound with aluminium 
isopropoxide in isopropanol yields 2-dichloro- 
40 acetylarnino - 1 - (4 - benzlymercaptophenyl)- 
1,3-propanedioL 

B. 2 - DICHLOROACETYLAMINO - l-(4-BENZYL- 
SULF0NYLPHENYL)-1,3-PR0PANEDI0L. 

When, for the 2^acetylamino - l-(4-benzyl- 
45 mercapmpheny0-l,3-propanediol employed as 
a reactant in the oxidation procedure de- 
scribed in Example 8E, there is substituted 2- 
dicUoroacetylamino - 1 - (4 - benzylmercapto- 
phenyl>13-propanediol, there is obtained as 



CH 3 



separated from solution. This product melted 
at approximately 66° C. 80 

A solution of 53 g. of 4-phenylmercapto- 
acetophenone in 500 ml. of chloroform was 
treated with 36 g. of bromine at room temr 
perature. After the brominarion was com- 
pleted, and excess hydrogen bromide was 85 
removed from the reaction mixture, a 
sufficient quantity- of 5% aqueous sodium 
bicarbonate solution was added to render the 
mixture alkaline to litmus. The chloroform 
layer was separated and distilled under 90 
reduced pressure to remove the chloroform. 
There was thus obtained as an on, 69 g. of 
crude alpha-bromo - 4-phenylmercaptoacetp- 
phenone, having the formula 



C-CH 3 -Br 

o 



95 



The 69 g. of oil was dissolved in 400 ml. of 
acetonitrile and 32.6 g. of hexamethylene-i 
tetramine was added to the solution. The mix- 
ture was stirred for thirty minutes and the 
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15 



20 



25 



30 



35 



40 



45 



50 



white creamy solid was then collected on a 
filter. There was. thus obtained 100 g. of crude 
alpha-biomo - 4-phenylmercaptoacetophenone- 
hexamethylenetetramine adduct, having the 
formula ■ 



oo 



which melted with decomposition at approxi- 
mately 206* C This product was stirred and 
heated on a steam bath for fifteen minutes 
with 250 ml. of .ethanoi and 120 ml of con- 
centrated hydrochloric acid. The ammonium 
chloride which separated from the mixture 
was removed by filtration and the filtrate was 
allowed to stand for several hours at room 
temperature. The white solid which separated 
from the solution was collected on a filter, dis- 
solved in hot anhydrous ethanoi, filtered hot 
with charcoal, and the filtrate was cooled. 
There separated from the cooled solution 22 
g. of a3pha-amino-4 -> phenylmercaptoaceto- 
phenone hydrochloride, having the formula 

which melted at 216.7—217.0° C. (dea). 

B. ALPHA-DICHLOROACETYLAMINO - 4-PBENYL- 

MERCAPTOACETOPHENONE. 

A mixture of 22 g. of alpha - amino - 4- 
phenylmercaptoacetophenone hydrochloride, 
37 g. of dichloroacetyl chloride, and 150 ml. 
of dry benzene was heated under reflux for 
thirty minutes. The hot reaction mixture was 
then filtered. 12 g. of alpha- dichloroacetyl- 
amino - 4-phenylmercaptoacetophenone sep- 
arated from the filtrate on cooling. This pro- 
duct melted at 138.5— 139 .7 ° C 

C. ALPHA - DICHLOROACETY1AMINO - BETA- 
HYDROXY - 4 - PHENYLMERCAPTOPROPIO- 
PHENONE. 

A mixture of 17 g* of alpha-dichloroacetyl- 
amino - 4 - phenylmercaptoacetophenone, 125 
ml /of ethanoi, 10 ml; of formalin (37% 
aqueous solution of formaldehyde), and 1 g. 
of sodium bicarbonate was stirred and heated 
at 40° G, for one hour and men allowed to 
stand for several hours at room temperature 
(about 25° C). The reaction mixture was 
then reheated to 40° C, filtered to remove 
sodium bicarbonate, and the filtrate cooled. 
11 g. of solid separated from the cooled 
filtrate. This product was recrystallized from - 
ethylene chloride, thereby yidding 10.5 g. of 
pure aIpha^cMoK)acetylammo-beta-hydroxy- 
4-phenylmiercaptCrpropiophenone, having the 
formula 



-CH-CH^CH 
NH-C-CHCtg 
O 



which melted at 128.5—129.5° C. 

D. 2-DICHLOROACETYLAMINO - 1 - (4 - PHENYL- 
MERCAPTOPHENYL>l^-PROPANEDIOL. 

A mixture of 10 g. of alpha-dichloroacetyl- 
amino - bem-hydroxy^phenylmercaptopropio- 
phenone, 20.4 g. of aluminium isopropoxide, 
and 100 ml. of dry isopropanol was distilled 
slowly for forty-five minutes. The excess iso- 
propanol was then removed by distillation 
under reduced pressure and the residue was 
heated for thirty minutes with 100 ml. of 15% 
aqueous sodium chloride solution. The 
aluminium hydroxide which separated from 
the mixture was collected on a filter and 
washed thoroughly with ether. The aqueous 
filtrate was also extracted with ether, and the 
ether washings and extracts were combined 
and dried over anhydrous calcium sulfate. The 
ether was then distilled from the filtrate under 
reduced pressure* There was thus obtained as 
a residue 5.0 g. of 2 - mchlorbacetylamino- 
l-(^henylmerc^ophenyl) - 1,3-propantediol, 
having the general formula 

/ \=/ OH NH-C-CHCI2 



in the form of a red oil 

This was dissolved in about 40 ml. of 
ethylene dichloride, and the' solution was 
treated with charcoal and then filtered. Toe 
filtrate was refrigerated for several hours and 
the solid product which separated from solu- 
tion was recrystallized twice from ethylene di- 
chloride. There was thus obtained 4 g: of 2- 
dichloroacetylamino - 1 - (4-phenylmercapto- 
phenyl)-l,3-propariediol which melted at 90.6 
—97.4° C. 



E. 2-DICHLOROACETYLAMINO - 1 - (4 - PHENYL- 
SX7LFONYXPHEKSfL)-l 5 3-PROPANEDIOL. 

Oxidation of the 2^cmoroacetylanimo-l-(4- 
phenylmercaptophenyl) - l^propanediol with 
peracetic acid in a manner similar tor the oxy- 
dizing procedures described in the foregoing 
examples yields 2-dicMoroacetylamino-l-(4- 
phenylsulfbhylphenyiyi^propanediol, having 
the forrnula - . ? •-. 



55 



60 



65 



70 



75 



85 



90 



95 



CH 2 -$0 2 



CH-CH-CHzOH 

OH NH-C-CHCt 2 
U 

o 
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Thus, 12.7 g. of 2nlicMoroacetylamino-l-(4- 
phenylmeiraptophenyl) - 1,3-propanediol was 
suspended in 125 mL of water and to this 

' suspension there was added 16.3 mL of 40% 

5 peracetic acid. The solid product obtained by 
this reaction was crystallized twice from nitro- 
ethane with charcoaling. There was thus 
obtained 6.5 g. of 2-dicWoroaretylammo-l-<4- 
phenylsulfwiylphenyl)-l,3-propanediol,. which 

10 melted at 124.9—127.3° C. 

Proceeding in accordance with the teachings 
of the above examples there can be prepared 

f the following compounds as well as the corre- 
sponding mercapto compounds: 

15 2-Iodoacetylamino - 1 - [4-(p-tolylsulf onyl) 
phenyl>l^-propanediol, by oxidizing 2-iodo- 
acetylamino-H4-(p-tolylmercapto)phenyl]-l,3- 
propanediol, which is prepared by hydroxy- 
methylating alpha4odoacetylammo-4-(p-tolyl-- 

20 mercapto) - acetophenone and reducing die 
dpha-iodoacetylamino4>em-hydr^^ 
mercapto)propiophenone thus obtained; 

2-beta-cMoropropionylamino - 1 - (4 - cyclo- 
hexylsulfonylphenyl) - 13 - propanediol, by 

25 o xidizing 2-beta - chloropropionylammo-l-(4- 
cyclohexylmercaptophenyl) - 1,3 - propanediol, 
which is prepared by hydroxymethylating 
alpha-^beta-^on^ropionj^amino) - 4 - cyclo- 
hexylmercaptoacetophenone and reducing the 

30 alpha - (beta - cWoropropionylamino) - beta- 
hydroxy - 4-<^ohexylmeraptop>ropiophenone 

thus obtained; 
2^etylammo-1^4-methallylsulfonylphenyl)- 

1,3-propanediol, by oxidizing 2-^cetylamino- 

33 1 - (4 - methaUylmercaptophenyl>l,3-propane- 
diol, which is prepared by hydroxymethylating 
alpha - acetylammo^rnethallylmercaptoacet^ 
phenone and reducing the alpha^cetylamino- 
beta- hydroxy - 4 - memallylmercaptopropio- 

40 phenone thus obtained; 

2 - trifluoroacetylamino - 1 - (4 - methallyi- 
sulfonylphenyi)-l^-propanediol, by oxidizing 
2Hxifluoroacetylanih^l-^ 
phenyl)-l,3-propanediol, which is prepared by 

45 interacting ethyl trifiuoroacetate and 2-amino- 
1^4-methaUylmercaptophenyl) - 13 - propane- 
diol obtained by deacylating the corresponding 
2-acetylamino compound; 
2 - (alpha - methylpropionylamino)-l-(4-isc>- 

50 butylsulfonyiphenyl) - 13 - propanediol, by 
oyiHrnrtg 2 - (alpha-methylpropionylamino>-l- 
(4-isobutylmercaptophenyl) - 1,3 - propanediol, 
which is prepared by interacting 2-armno-l- 
(4-isobutylmercaptophenyl) - 13 - propanediol 

33 with alpha-methylpropionyl chloride; and 

2^alpha,beta-dicMoropropic^5femino)-l-(4- 
tert. - buiyfealfonylphenyl>13-propanedk)l, by 
oxidizing 2 - alpha^beta - dichloropropionyl- 
amino) - 1 - (4-t^.-butylmercaptophenyI)-13" 

60 propanediol, which is prepared by hydroxy- 
methylating alpha - (alpha,beta - (flchloropro- 
propionylarnino) - 4 - tert-but^mercaptoaceto- 
phenone and reducing the alpha-(alpha,beta- 
dicMoropropionylaniino) -beta-hydroxy-4-tert.- 

i3 butylmercaptopropiophenone thus obtained 



The racemic and the dextro-rotary forms of 
the 2-aliphatic carboxylic acylamino - 1 - (4- 
hydrocarbonylsulfonylpnenyl)-l,3-r^opanediols 
(I) of the invention have been found to have 
especially high antibiotic activity, being active 70 
against gram-negative and- gram-positive bac- 
teria and rickettsial organisms. In general, the 
dextro-rotary form is more active than the 
racemic form. In many instances, the dextro- 
rotary form has approximately twice the ant> 75 
bactenal activity of the racemic form. 

What we claim is: — 

1. A process for preparing threo acylamino 
diol compounds, which comprises reducing a 
compound of the formula HI herein to produce 80 
a threo compound of the formula la herein. 

2. A process according to claim 1, in which 
the compound of formula m is treated with 
an oxidizable aluminium alkoxide containing 
not more than four carbon atoms in each alkyl 85 
group, 

3. A process according to claim 1 or 2, in 
which Y in the formulae is haloalkanoylamino, 
e.g. dicMoroacetylamino. 

4. A process according to claim 1 or 2, 90 
in which alpha - dicMoroacetylamino - beta- 
hydroxy - 4 - methylmercaptopropiophenone is 
treated with aluminium jsopropoxide in iso- 
propanol to produce threo 2-dichloroacetyI- 
amino - 1 - (4 - methylmercaptophenyl)-l,3- 95 
propanediol 

5. A process according to any one of the 
preceding claims, in which the compound of 
formula in is prepared by hydroxymethylating 

a compound of the formula II herein, 100 

6. A process according to claim 5 in which 
the compound of formula II is treated with 
formaldehyde in the presence of a small amount 
of sodium bicarbonate. 

7. A process for preparing threo acylamino .105 
diol compounds, which comprises acylating a 
threo compound of the formula IVa herein to 
produce a threo compound of the formula I 
herein. 

8. A process according to claim 7, in which HO 
the acylating agent is a hdoaBcanoylatmg 
agent, eg. a dichloroacetylating agent 

9. A process according to claim 7 or 8, in 
which R in the formulae is alkyl, eg. methyL 

10. A process according to claim 7 or 8, in 115 
which R in the formulae is.phenyi. 

11. A process f or preparing threo acylamino 
did compounds, which comprises oxidizing a 
threo compound of the formula la herein to 
produce a threo compound of the formula lb 120 
herein. 

12. A process according to claim 11, in 
which the compound of formula la is treated 
with a per compound under acidic conditions. 

13. A process according to claim 11 or 12, 125 
in which Y in the formulas is haloalkanoyl- 
amino, eg. <Hchloroacetyiarnino. 

14. A process according to any one of claims 
11 — 13, in which R in the formulae is alkyl, e.g. 
methyL - 130 
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15. A process according to any on© of claims 
11 — 13, in which R in the formulae is aryl, e.g. 
phenyL . 

. 16. A process according to any one of claims 
11— 15^ in which the compound of formula. Ia 
is treated, with an organic per-acid, e.g. per-* 
acetic acid. . 

17- The processes for preparing threo acyl- 
ammadioL compounds of the formula I herein, 
substantially as set forth in the Examples. 

18. Threo acylamino diol compounds of the 
formula I herein, whenever prepared by a pro- 
cess according to any one of the preceding 
claims. . . 

X?. A threo acylamino diol compound of the 
formula I herein. 



20. A compound according to claim 19, in 
which Y in the formula is haloalkanoylarniao 3 
e.g. dicWoroacetylamino. 
. 21. A compound according to claim 19 or 
20, in which R in the formula is alkyl* e.g. 
methyl. 

22. A compound according to claim 19 or 
20, in which R in the formula is aryl, e.g. 
phenyL. 
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The invention comprises threo-acylaminodiols of the general formula (wherein R represents a hydrocarbon radical of 1-7 
carbon atoms, X represents S or S02, and Y represents an aliphatic carboxylic acylamino radical), and the manufacture 
thereof by: (a)acylating the corresponding free aminodiols (Y = NH2); (b) (when X is S) reducing compounds of the general 
formula (preferably by means of an oxidizable aluminium alkoxide containing not more than 4 carbon atoms in each alkyl 
group); (c) (when X is S02) oxidizing the corresponding compounds in which X is S (preferably with a percompound under 
acidic conditions). The starting materials for processes (a) and (b) are obtainable by the processes of Specifications 746,015 
and 746,016 respectively. The radical represented by R in the general formula may be benzyl, a cycloalkyl or alkenyl radical, 
or especially an alkyl or aryl radical, whilst that represented by Y may be, for example, alkanoylamino, nitroalkanoylamino, 
alkylmercaptoalkanoylamino, or especially haloalkanoylamino, and preferably contains 1-4 carbon atoms. The products, 
which may exist in racemic or in optically active forms, are useful as antibiotic agents, especially in their dextro-rotatory 
forms, or as intermediates therefor. In examples (in which all acylaminodiols and aminodiols are threo forms) (1) a - 
acetylamino-b -hydroxy-4 -methylmercaptopropiophenone is reduced with aluminium isopropoxide in isopropanol to 2- 
acetylamino - 1 - (4 - methylmercaptophenyl)-1 : 3 - propanediol, which is oxidized with peracetic acid in acetone to the 
corresponding 4-methylsulphonyl compound; (2) 2-amino-1-(4-methylmercaptophenyl) -1:3- propanediol or either of its 
optically active isomers is dichloracetylated by heating with ethyl dichloracetate or by treatment with chloral cyanhydrin and 
triethylamine, and the products are oxidized as in (1 ) to the corresponding 2-dichloracetylamino-1 - (4 - 
methylsulphonylphenyl) -1:3- propanediols; the same products are obtained by dichloracetylation of the corresponding 2- 
amino-1 - (4 - methylsulphonylphenyl) -1:3- propanediols; chloral hydrate and an alkali metal cyanide may be used instead 
of chloral cyanhydrin, and calcium carbonate, sodium carbonate or pyridine instead of triethylamine. By analogous process 
are prepared: (3) 2-dibromacetylamino - 1 - (4 - methylmercapto - and 4 - methylsulphonyl - phenyl) -1:3- propanediols; (4) 
the racemic products of (2) by the process of (1); (5)-(7), (9) and (10) racemic 2-dichloracetylamin - 1 - (4 - ethyl - n propyl- 
, -n-butyl-, -benzyl- and -phenyl-mercapto-and - sulphonylphenyl) -1:3- propanediol; (8) racemic 2 - acetylamino - 1 - (4 - 
benzylmercapto - and - sulphonyl - phenyl) - 1 : 3-propanediol. Further products and the corresponding starting materials 
and intermediates are listed in which R and Y have the following additional meanings: p-tolyl, cyclohexyl, methallyl, iso - and 
tert. - butyl; iodoacetylamino, b - chloropropionylamino, trifluoracetylamino, a - methylpropionylamino and a : b - 
dichloropropionylamino. Still further radicals which may be represented by R and Y are: n-heptyl, isoamyl, allyl, cyclopentyl, 
o- and m-tolyl; mono- and di-bromacetylamino, difluoracetylamino, a - chloropropionylamino, trichloracetylamino, 
nitroacetylamino, methyl-and ethylmercaptoacetylamino, methylsulphonylacetylamino, butyrylamino, a : a - 
dichloropropionylamino, cyanoacetylamino, methoxyacetylamino, acrylylamino and a - hydroxypropionylamino. 
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